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Double Pitman Blanking Press. 


The first engraving on this page represents 
a new form of blanking press brought out 
by the Stiles & Parker Press Co., of Middle- 
town, Conn., and called by them their 
double pitman press, for the reason that two 
pitmans are used for transmitting motion 
from the main shaft to the sliding head. 
The particular machine here illustrated is 
for dies up to 30 inches diameter, that being 
the distance between the slides, and the bed- 
plate having a hole through it 81 inches 
square, toallow blanks of any shape up to 30 
inches in size to pass through. 

The die and punch shown in the machine 
are for making armature rings for electric 
work, for which purpose the machines are 
largely employed, though these and similar 
machines are used for any purpose where 
blanks up to 60 inches in size are required, 
the larger machines differing from the one 
illustrated only in having their frames made 
wider. 

As will be seen, the machine is of the most 
approved design, the metal of the frame 
being disposed in straight lines between the 
points at which strain is applied. The stroke 
of these machines is fixed, but there is an ad- 
justment for the slide by means of the same 
device used by this company in its regular 
punching machines, which consists of an ec- 
centric fitted to the upper end of the connec- 
tion, and arranged to be turned around in it 
and clamped in any position by the bolts 
seen passing through the connections above 


the shaft, the connection being split to allow | 


of clamping when the bolts are tightened. 
The holes which pass through the eccentrics 
form the bearings for the wrist-pins, so that, 
when the eccentrics are turned about the 
shafts, it has the effect of raising or lowering 
the slide. In this case it is, of course, neces- 
sary that the two eccentrics should move to- 
gether in order that the slide may always be 
exactly square, and this is effected by means 
of flanges at one side of each eccentric, on 
which teeth are cut that engage with spur 
gears shown Yelow, both of which are on the 
same shaft, and are turned by means of a 
wrench applied to the hexagonal section in 
the middle. The amount of adjustment pro- 
vided for in this way is one inch. 

The cluteh mechanism used on 
machine is also the same 
as used on the other ma- 
chines by this company, 
and ineludes a_ positive 
diseng: ging arrangement 
leaves the slide 
at the upper limit 
of its stroke. 

No strain worth speak- 
ing of comes on the shaft 
f this machine except 
at the moment of actual 
cutting by the punch, 
and that strain, of course, — 
tends to lift the shaft in 
its bearings, so that any - 
looseness caused by wear 


this 


Ww hich 


always 


allows the punch to stop | a 


when it strikes the metal, 
until the lost motion is 
fully takenup. Toavoid 
this a very ingenious method 
the shaft the 


vertically against 


of adjust- 
ment is used, which acts always to lift 
solid 
metal composing the upper part of the 


bearing, and thus no sacrifice of rigidity 
takes place. 
of circular wedges which lie under the shaft 
in each bearing, their inner faces being 
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BorLER HEAD FLANGING MACHINE. 


The adjusting device consists 


| purpose, the effect is to lift the shaft. 





One 
of these wedges is placed in the frame of the 
macbine at each side, the set-screws for ad- 
justing them being at the back. 

The dies shown in the machine punch out 
a disk, the center of which must be after- 
wards punched out to complete the ring ; 
this form being usually employed for the 
reason that the rings for the different sized 
machines made by the same company are 
usually so proportioned that the outside 
diameter of one is just equal the inside diam- 
eter of the next larger, so that, after the 
punching of the first blanks, a complete ring 
is made at each stroke; but, where it is re- 
quired, dies can be furnished which make a 


| complete ring from the first. 


The 30-inch machine weighs about 6,000 


| pounds, has a stroke of 14 inch, a fly-wheel 


| Weighing 1,400 pounds, with 7-inch 


face, 


jand is calculated to be run at a speed of 


| 75 to 85 


| of two classes: 


revolutions. They made in 


sizes from 24 to 60 inches. 


are 
—— a 
Boiler Head Flanging Machine. 


Flanging machines for boiler heads are 
The ‘‘ hydraulic” machines, 


/operating on the principle of a press, and 


|spinning lathe. 
|many advantages, and, if handled with any 


fitted to the shaft, while their outer surfaces, | 
though cylindrical, are struck from a differ- 
ent center, so that, when forced around the | 
shaft by the set-screws provided for that! 


the ‘‘rotary”” machines, on the priuciple ef a 
The hydraulic system has 


care, does perfect work. The heads being 
turned over formers or dies, absolute uni- 
formity of size is insured, which, of course, 
isa most important feature. The principal 
disadvantage of the hydraulic system for 
the average shop is its first cost; then, too, 
the dies are of necessity made heavy, and 
this makes their handling difficult, and the 
cost considerable. The rotary, or spinning 
machines, have been constructed in various 
ways—some good and some very 
inferior. The illustration herewith 
represents the O’Brien patent flang- 
ing machine, which is of the rotary 
type, and, it is claimed, combines 
all the most important requirements. 
On this machine heads can be flanged 
without any formers at all, or, if 
desired, formers may be used; and 
where heads of a particular size are 
used in considerable 
quantities, this 
bility of using formers 
is most valuable, and, 
for round heads, makes 
the machine fully equal 
to the hydraulic. On 
this rotary machine only 
one die is required when 
operating, in 
two, as in the hydraulic 


possi- 


place of 


system; and this isa light 


“Aut . Spe 

= a= y) casting, requiring Do ma- 

Z 711 | ASS) chining, thus being cheap 

— — and easily handled. 

Heads can be dished on 

; this machine, and beveled 

= ——— — flanges can be turned, 
- en. - —- - .: . «Z . 

a <= tending either in or out, 

= ii —< ies . wre PY 
—~ ws ~ as desired. The capacity 


of this tool for turning 
out work depends solely 
on the furnace. It will flange all the heads 
which two furnaces will heat, and with one 
good furnace from 100 to 150 heads have 
been flanged in ten hours. The following 
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estimate is made by the manufacturer: 
“A flanging gang of three good men will 
possibly turn out five 60-inch heads in ten 
hours, using the fire all this time; say, for 
example, the men average $1.50 a day each, 
or $4.50 paid for labor on the five heads. 
Three unskilled men on the machine will 
turn five heads with ease in half an 
hour, They would be of absolutely uni- 
form size, perfectly round, and with no 
hammer marks. The men’s time and the 
fire would be saved for the rest of the day; 
labor on the five machine-flanged 
about 224 cents, or, if the men continued at 
the machine for the day, they would turn 
out at least one hundred heads of miscellane- 
ous sizes, at exactly the same cost as the five 
hand-made heads. Figuring on this basis, 
the labor on the hand-made work would be 
about 90 cents per head, and on the O’Brien 
machine about 5 cents per head, showing a 
saving of 85 cents on each head, or $85.00 


these 


heads 


saved on the day’s run. Now, allowing 
$10.00 for additional coal in larger fire 
necessary for the rapid heating, you 


have a net saving of $75.00 in one day, 
which will be more than sufficient to pay 
the interest on the cost of the machine for 
a year.” 

The operation of the machine can be de- 
scribed ina few words in connection with 
the cut. If the heads are to be flanged 
without the use of formers, the hot piate is 
clamped between two disks and rotated in a 
horizontal plane; vertical rollers are set at 
the required distance from the center to give 
the diameter head desired. The edge of the 
heated plate projects beyond these rollers a 
distance equal to the width of the flange, 
and, while it is revolving, oscillating rollers, 
carried by sliding saddles, are brought 
against it in nearly a horizontal position, and 
by means of hand-wheels seen above the 
saddles, the rollers are gradually brought to 
a vertical position by worm and worm-wheel, 
carrying the flange down around the inside 
rollers until it is flush and square, and the 
head is finished. 

If flanging heads with formers the inside 
rollers are done away with, and the upper 
disk, supported by the large screw in the 
center, is replaced by a former of the re- 
quired size, as shown in cut. The heated 
plate is clamped between this and the lower 
disk, with its edge just projecting beyond 
the former, and when put in motion it is 
bent up around it by the oscillating rollers. 
The nut under the upper beam then releases 
the large central screw, and the counter- 
weight lifts the former out of the finished 
head. 

No hole is made in the center of the 
heads, and, as indicated by the figures given 
above,the machine is very efficient turning out 
flanged heads uniform in size, round, and free 
from hammer marks, at a rate and cost with 
which the best work done by hand is utterly 
unable to compete. Itis being introduced 
by Mr. Jacob Clark, E. Washington avenue, 
Germantown, Philadelphia. 
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Stress in Structures, 


In our previous examples we have con- 
sidered the stress in frames which simply 
support a given load. The in the 
different members of a simple lifting crane 
can be found by similar methods, but in 
doing so we must not lose sight of the es- 
sential feature of a crane, which provides for 
the raising or lowering of the load. 

This feature of raising and lowering the 
load often changes the stress in the different 
members of the framework, and an exami- 
nation of a few simple cases may be of inter- 
est to some of our readers, 

Fig. 1 represents a framework similar to 
the common form of a crane; the means 
provided for the raising the weight is of the 
simplest kind; it consists of a fixed pulley, over 
which a rope is passed, the weight W being 
attached to one end, while the power is ap- 
plied at the other end of the rope. In this 
figure the head piece A B is horizontal, and 
the strut A C forms an angle of 45 degrees 
with the head piece; the center line HX D of 
the hanger is vertical, or, in other words, 


stresses 





perpendicular to A B. Now let the weight 
W be 2,0°0 pounds, and the power be ap- 
plied at Jin such a manner as will bring the 
two parts 77 and #'G of the rope parallel 
to each other, and let us further assume that 
the power at J just balances the weight W; 
it is required to find the stresses in the strut 
A C and the head piece A B. 

The stress in the rope is evidently equal 
throughout all its parts, consequently, under 
the given conditions, we may assume that 
there are two equal forces, J Zand F G, act- 
ing in directions parallel to each other, which 

Now 
to each 


tend to pull the pulley downwards. 
parallel 
other their resultant must be equal to their 


because these forces act 
sum; that is to say, the resultant is equal to 
2,000 + 2,000 = 4,000 pounds. Again, be- 
cause the magnitudes of the forces are equal, 


the resultant will lie midway between them, 
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the strut; from any point a in this line draw 
ab parallel to the center line’ A B of the 
head piece, and through the same point a 
draw ad parallel to the direction in which 
the force applied at A acts, namely, A D. 
Now let us adopt a scale of equal parts with 
which the magnitudes of the forces can be 
laid off and measured; say we adopt a scale 
of which 1 inch represents 1,000 pounds. 
Since the line a dis to represent the magni- 
tude of a force of 4,000 pounds, we must 
make it four long. Through the 
point d draw de parallel to a4, cutting a c 
in the point ¢; through ¢ draw a line ¢ > par- 
allel to ad, and thus complete the parallelo- 
gram of forces. Since the strut 4 C makes 
an angle of 45 degrees with the head piece 
A B, the line ac also forms the same angle 


inches 


























of 45 degrees with a4, and therefore our 
parallelogram of forces is a square. The 
iE 93 
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diagonal «ec represents the compression on 
the strut; measuring @ c we find it to be 























5.656 inches long. Since each inch repre- 
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Fig. 4. 


STRESS IN STRUCTURES. 


and will also be parallel to them; hence the 
direction in which the resultant acts must lie in 
the line # D prolonged downwards, The line 
E D represents a force acting in the same 
line with the resultant, but in an opposite 
direction; and, since the system is in equili- 
brium, it follows that the magnitude of the 
force HD must be equal to that of the 
resultant. We may now sum up the whole 
matter by saying that the raising of a weight 
of 2,000 pounds is equivalent to supporting 
a weight of 4,000 pounds at A, and the dif- 
ferent members of the frame must be made 
strong enough to do so. Hence our problem 
is to find the stress in the members of the 
frame when a weight of 4,000 pounds is ap- 
plied at A. 

To find these stresses we again draw a 
parallelogram of forces as follows: 

Draw «ac parallel to the center line A C.of 





sents 1,000 pounds, the compression on A C 
must be 5.656 « 1,000 = 5,656 pounds. 

The tension on the head piece A B is rep- 
resented by the line a 4, and, since our paral- 
lelogram of forces is a square, a) is 4 inches 
long, and represents a tension of 4 x 1,000 
= 4,000 pounds. Here then we find that if 
a weight of 2,000 pounds is to be raised as 
shown, the head piece must be made strong 
enough fora tension of 4,000 pounds, and 
the strut strong enough for a compression of 
5,656 pounds. 

Now let us examine Fig. 2. The frame 
itself shown in this figure is precisely the 
same as that shown in Fig. 1, but the means 
provided for raising the weight W, is differ- 
ent. Here the rope is passed over two pul- 
leys in such a way that the portion F, G, of 
the rope is parallel to the head piece A, B,; 
the weight W, is attached to the end D,, and 


the power is applied at P,. Let the weight 
W, be 4,000 pounds; it is required to find 
the stresses in the head piece A, B, and the 
strut A, C,. 

In this example, like in the last one, the 
stress in every part of the rope is the same. 
Since F, G, is perpendicular to FL, D,, we 
may assume that there are two forces of 
4,000 pounds each, acting at right angles to 
each other, applied at A,; these two forces 
are, of course, resisted by the head piece and 
the strut, and in order to find the stress in 
these members, we again construct a paral- 
lelogram of forces fy J, dy Cg. The side 
ts Jq of this parallelogram represents the 
pull of the portion #, G@, of the rope, and 
the side f, d, represents the pull of the por- 
tion FH, D, of the rope; since the tension 
throughout the rope is the same, the side 
Js Jz Must be equal to the side f, d,; and if 
we use a scale of inches, each inch represent- 
ing 1,000 pounds, f, d, and f, g, will be 4 
inches long, and our parallelogram will be 
a square the same as in Fig. 1. The diagonal 
ts ¢g makes, of course, an angle of 45 de- 
grees with the side J, g,; and since the angle 
formed by the strut and head piece is also 45 
degrees, the diagonal f, c, is therefore paral- 
lel to the strut A, C,, and represents the 
compression in this member. The diagonal 
ts Cg Measures 5.656 inches, hence it repre- 
sents a compression of 5.656 « 1,000 = 5,656 
pounds, 

Now let us examine the condition of the 
head piece A, B,. The tension in this mem- 
ber due to the pull of the portion /, D, of 
the rope alone will be 4,000 pounds, but the 
portion F, G, of the rope tends to compress 
the head piece with an equal force; hence 
the head piece is not subjected to any tension 
or compression, and its duty is simply to 
steady the strut. 

A comparison of Figs. 1 and 2 will show 
what effect the mode of raising a weight has 
on the framework. By raising a weight of 
2,000 pounds as shown in Fig. 1, the strut 
A Cwill be subjected to a compression of 
5,656 pounds, and the head piece will be sub- 
jected to a tension of 4,000 pounds. By 
raising a weight of 4,000 pounds as shown in 
Fig. 2,the strut A C will be subjected toa 
compression of 5,656 pounds, and the head 
piece will not be subjected to any stress, ex- 
cepting that due to its own weight, and the 
little compression or tension which may be 
thrown upon it by steadying the strut A, C,. 

It will be interesting to note the effect pro- 
duced by changing the position of the strut. 
In Fig. 3 we have precisely the same frame- 
work as shown in Fig. 2, with the exception 
that in Fig. 3 the strut A, (C, formsa greater 
angle with the head piece A, B, than is shown 
in Fig. 2. To find the stresses in these mem- 
bers under the new conditions, we again con- 
struct the parallelogram of forces, 73 d3 Ag, 
and, for the sake of easy comparison, the 
forces are laid off with the same scale as used 
in the other figures. The weight W, is 4,000 
pounds. The side f, d, of the para'lelogram 
of forces, represents the tension in the portion 
HK, D, of the rope; and the line 7, 73 repre- 
sents the tension in the portion /’,; %, of the 
rope, and since the tension in each portion of 
the rope is 4,000 pounds, the sides 7, g, and 
J's 7, represent 4,000 pounds each, hence they 
must be drawn four inches long, and the 
parallelogram will be a square, as before. 
Draw / ¢,; parallel to the center line A, C; 
of the strut, terminating in the point 73, and 
the side d, hz. The line f, ¢3 represents the 
compression in the strut; it is4.8 inches long, 
and therefore represents a compression of 4.8 
< 1,000 = 4,800 pounds. 

The tension inthe head piece A, B, due 
to pull of the portion H; Dy, of the rope alone 
is represented by the line d, ¢, ; it measures 
2.65 inches, hence the tension in the head 
piece due to H, D, is 2.65 x 100 = 2,650 
But the portion F, G, of the rope 
subjects the head piece to a compression of 
4,000 pounds, which exceeds the tension, the 
excess being equal to 4,000 — 2,650 = 1,350 
pounds; therefore in this case the head piece 
A, C; is subjected to a compression of 1,350 
pounds, The amount of this compression is 
also plainly shown in the parallelogram of 
forces, for we know that the side /; g, rep- 


pounds, 





resents the compression due to the pull of 
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the portion F,; G, of the rope; and dy ¢s 
represents the tension in A; B; due to the 
pull of the portion #, Ds, of the rope; the 
difference between the two is equal toc; Ag, 
which measures 1.35 inch, and represents a 
compression of 1.35 & 1,000 = 1,350 pounds. 

Comparing Figs. 2 and 3 we find that in 
both cases the weight and the manner of 
raising it are alike, and that by changing the 
position of the strut we also change the 
in the members of the frame. In 
Fig. 2 the strut is subjected to a stress of 
5,656 pounds; in Fig. 3 it is subjected to 
4,800 pounds. In Fig. 2 the head piece is 
subjected practically to no stress, and in Fig. 
3 it is subjected to a compression of 1,350 
pounds. 

Lastly, let us examine Fig. 4. In this figure 
the angle formed by the strut and head piece 


2, otherwise 


stresses 


is less than that shown in Fig. 
the conditions remain the same as before; it 
is required to find the stresses in the strut 
A, C,, and the head piece A, By. 

Here the pull of the portion #, D, of the 
rope is again 4,000 pounds, and the pull of 
F’, Gq is also 4,000 pounds; hence draw the 
parallelogram of forces fy g, dy 44, whose 
sides f, d, and fy g, are respectively parallel 
to H, D, and F, G4, and since each of these 
sides represents a force of 4,000 pounds, and 
since they are to be laid off to the same scale 
as used for the othér parallelograms, each 
will be four inches long. Through the point 
J, draw a line f, c, parallel to A, C4, cutting 
d,h, prolonged in the point ¢c,. The line 
J, ¢4 Tepresents the compression in the strut 
A, (,; its length is 7.3 inches, hence it rep- 
resents a compression of 7.3 & 1,000 = 7,300 
pounds. The line d, ¢, represents the tension 
in the head piece A, B, due to the pull of 
KH, D,, and the side f'; 7, represents the com- 
pression on the head piece A, By, due to the 
pull of Fy Gq. 
compression is represented by the line 1, ¢4, 


The excess of tension over 


which in this particular case is 2.1 inches 
long, hence A, By, is subjected to a tension 
of 2.1 & 1,000 = 2,100 pounds. 

Comparing Fig. 4 with Fig. 3 we find that 
by decreasing the angle between the strut 


and head piece we increase greatly the com- 
pression in the strut, and when this angle is 
less than 45 degrees the stress in the head 
piece will be a tension instead of a compres- 
sion. 

It isa common practice to make the angle 
between the strut and head piece of a com- 
mon crane less than the angle of 45 degrees; 
this is done for obtaining more head room 
under the strut; but since this mode of fram- 
ing increases the compression in the strut, 
and in some cases considerably, it is better 
practice, whenever circumstances will per 
mit, to make the angle between these mem- 
bers a little greater than 45 degrees, as shown 
in Fig. 3. 

The height of the pulleys above the head 
piece, as we have shown them, will make a 
slight difference in the stresses found; for 
the sake of simplicity we have not taken 


this height into consideration; in fact, in 
many practical cases it can be neglected 


without falling into any serious error. 

The mode of joining one member to an 
other will add but very little to the rigidity 
of the frame; it is therefore customary not to 
take the mode of joining the members into 
the the 
members of structures are to be determined. 


account, when simply stresses in 
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Reversing Gear for Small Yacht Engines. 


Simplicity and compactness in the con 
of 
hence, in small engines we often find the 


struction engines is always desirable, 
link replaced by some other design of re- 
versing Riley & 
builders of high-speed compound and triple 


gear. Messrs. Cowley; 
expansion engines, whose works are at Rich- 
ard and 
have designed a reversing gear, illustrated in 


Figs. 1 and 2, 


3owne streets, Brooklyn, N. Y.; 


and applied it to many small 


engines for steam yachts and launches. The 
device works very satisfactorily ; it does 


away with half the number of eccentrics and 
rods, and is well adapted for small compound 
or triple expansion yacht engines, or engines 
used for other purposes, 








In small compound engines, two eccentrics 
are placed close together and keyed to the 
sleeve A, which is free to rotate on the end 
of the crank shaft B. 
operates the valve of the low-pressure cyl- 
inder directly, the motion of the other eccen- 
tric is transmitted by means of a rock shaft 
to the valve in the high-pressure cylinder. 
The sleeve A hasa spiral slot @ cut in it, 
which engages with a pin D firmly screwed 
into a second sleeve FH (part of this sleeve 
The pin D 
also works ina longitudinal slot cut in the 
shaft B. 
pin D is provided with two loose bushings, 


One of the eccentrics 


is shown in section in Fig. 2). 
In order to reduce the friction, the 
as shown in Fig. 1, one working in the slot 
C, and the other working in the slot cut 
in the shaft. 
in and around the sleeve 
with corresponding projections on the back 
of the rack G. This arrangement forces the 
sleeve EH to rotate with the crank-shaft, and 


A number of grooves are cut 
E, which engage 


allows the rack to slide it along the sleeve A. 
The rack engages with a pinion keyed to the 
vertical rod ; at the other end of this rod a hand- 
wheel is attached, so as to be in a convenient 
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gineer, not to kev the hand-wheel to the ver- 
tical rod, but to key it to a horizontal shaft, 
and transmit motion to the vertical rod by 
means of a pair of bevel gears. 


Tall Chimneys. 
The interest in structures of this kind has 


lately been increased by the account of the 
scaling of the damaged chimney of the 


Clark Thread Works, near Newark, N. J. 
A few notes on this subject may there- 


fore be appreciated by many who may be 
curious onthe subject. 

The Clark chimney, to which the news- 
papers lately very generally referred as the 
tallest chimney in the warld, is far from 
realizing this distinction; for, remarkable as 
it is for its great height, it is surpassed by one 
other in the United States, and by a number 
in European countries. Weappend the de- 
scription of a chimney finished last October 
in Boston, for the service of the Fall River 
Iron Company, of that city, which, it will 
be observed, is 15 feet taller than the Clark 
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Reversing Gear 
For Triple Expansion Engine 
6 «10x16 «10 


REVERSING GEAR. 


wheel the rack is moved in its bearing, and 


position for the engineer. turning this 
causes the sleeve Eto slide along the sleeve A, 
The pin D being firmly fixed in the sleeve 
E, and slot @, 
causes the sleeve A to rotate on the crank- 


engaging with the spiral 


shaft, and sets the eccentrics into a new posi- 
tion, thereby reversing the motion of the 
engine, 

The pin J driven into the crank-shaft, and 
working in the slot //, serves as a stop, and 
prevents the eccentrics from being set over 
too far ; this pin also prevents a longitudinal 
movement of the sleeve A on the shaft. 

For a triple expansion the principle of the 
design of this gear is not changed, the only 
difference being that three instead of two 
One of 
the 
low-pressure cylinder directly, as before, and 
the motion of 


eccentrics are keyed to the sleeve A. 
these eccentrics operates the valve in 
the other eccentrics is trans- 
mitted by means of rock shafts to the valves 
in their respective cylinders, 

In some of the larger engines it is sometimes 
for the convenience of the 


necessary, en- 


chimney. Some idea of its size can be had 


from the following’ figures: From the top 
of the granite foundation to the cap is 350 
feet; the diameter at the base is 30 feet, at 
the top 21 feet; the flue is 11 feet throughout, 
the solid 
granite foundation, 55 by 30 feet, and 16 feet 
deep. In its construction there were used 
1,700,000 bricks, 2,000 tons of stone, 2,000 
barrels of mortar, 1,000 loads of sand, 1,000 
barrels of Portland cement, and the estimat 
ed cost is $40,000. It is arranged for two 
flues, 9 feet 6 inches by 6 feet, connecting 


and entire structure rests on a 


with 40 boilers, which are to be run in con- 
nection with four triple-expansion engines of 
1,350 horse-power each. 

In erecting this immense shaft no outside 


staging has been used, but as the work 
progressed cross-pieces were set into the 


inner wall, and on these a platform laid for 
the time being. All material was carried up 
on an elevator, and self-closing hatches pre- 
cluded the danger of either workmen or ma- 
terial falling from above, while, by speaking 
tubes and a system of electric signals, com 
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munication established between ‘the 
workmen and those below. 


It is circular in 


was 


form, and, to insure it 
being built absolutely plumb, observations 
were taken with a transit at a point 400 
feet distant, and the true center veritied 
every 20 feet the work was carried up. 
The cap is of terra-cotta, in 128 sections, and 
below this a distance of 25.and 50 feet are pro- 
jecting rings; between these is the narrowest 
point in the diameter of the shaft, 15 feet 4 
inches. 

Following this in size is the much-talked- 
of chimney of the Clark Thread Works at 
Harrison, N. J., 835 feet high, and 28 feet 6 
inches at the base. 

Of finished chimneys there are three in 
Europeau countries that considerably exceed 
both of these in size, as the following data 
will show. It should, however, be observed 
that all of these are designed not primarily 
for draught of boilers, as those above de- 
scribed are, but are used in connection with 
chemical works, where high shafts are 
essential to carry noxious gases and odors off 


without endangering the , public health. 
That at Townsend’s works in Glasgow, 


Scotland, is 454 feet high and 32 at the base ; 
that is the height of the brick-work, but 
owing to the fact that it was struck by light- 
ning, and somewhat damaged, as a precau- 
tionary measure a copper extension subse- 
quently was added to it, making its entire 
height 488 feet. In order to get aman up 
to do this work a kite was flown over the 
Then 
a rope was hauled by this means over, and 
thus the workman was pulled up, to whom 
the copper sheets were hoisted one at a time, 
and who did the perilous job at the top 
alone. 


chimney, and a line dropped across. 


When this was building and nearly fin- 
ished a heavy gale canted it nine feet out of 
plumb, but this was remedied by sawing 
into the mortar on the side from which the 
stack leaned, until the immense shaft gradu- 
ally settled back to its former position. It 
was three years building, and cost $40,000. 

The next highest is at Tennant & Co.’s, 
This is 435 feet, 40 feet 
base, 134 flue, and was one year building. 

The third structure that of Dobson 
& Barlow's, Bolton, England. It is 367 feet 
6 inches high, 838 feet 10 inches at 
13 feet 2 inches flue, and cost $15,000, 

There is now in course of construction, 
near Frieberg, in Saxony, a chimney which 


also in Glasgow. 
is 


base, 


g, 
will surpass all others. This is being 
erected in connection with the imperial 


foundry of Halsbrucke, and is also intended 
to disperse the deleterious gases that would 
otherwise be destructive or 


neighborhood. 


obnoxious to the 
The height of this structure 
will be 452.6 feet, and its interior diameter 
15.74 feet. It was designed by the engineer 
Herr Huppner, and is situated on the right 
bank of the Mulde, at an elevation of 219 
feet above that of the foundry works, so that 
its total height above the sea will be no less 
than 711% feet. The works are situated on 
the left bank of the river, and the furnace 
gases are conveyed across the river to the 
chimuey on a bridge, through a pipe 38,2274 
feet in length. This chimney is built through- 
out of brick, and will cost 150,000 marks, or 
about $40,000.—Manufacturer and Builder. 


is what Hn- 
gineering calls the processes by which the 


‘““The Gamble in Pig-iron” 


consumer and dealer have been kept apart in 
Britain for the past few months. And in its 
usual clear manner it shows the bad effect of 
such gam bling. 
ee 
Simple as ABC. 

The Boston Post says of the Keeley motor: 
‘* Now that its secret is known, every one 
will wonder why he didn’t think of it long 
It is this: ‘There isa triple sympa 
thetic order of vibration diverting the posi 
tive 


ago. 


and negative currents to one general 
and polarized center, the rotary action being 
continuous when sympathetically associated 
with the polar stream.’ Nothing could be 
more simple, and the only wonder is that 


Keeley managed to keep it secret so long.” 
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The Largest Traveling Crane. 





Continuing from last week our description 
and illustration of the 110-ton (gross) travel- 
ing crane, Fig. 5(page 4) gives an end view of 
trolley with transverse section of crane bridge 
at maximum depth in center, the lower chain | 
sheave block (in dotted lines) at its highest | 


point within the crane bridge, the auxiliary | 


hoist mechanism and relation of miscella- 
neous parts. 

A general plan of the trolley is given by 
Fig. 6, which shows it in position on the 


crane bridge, while Fig. 7 gives two views | 


of the chain sheave blocks, showing the 
manner of roving the chain through the 
sheaves and coupling to the main drums. 
At 88 are conical roller bearings supplied 
with rollers of hardened steel, which bear 
the weight of the load, and allow 


| wheels, and composed of two steel equaliz- 

/ing beams, fulcrumed on each main axle or 
chain drum shaft. These wheels have hard- 
ened steel roller bearings. The driving steel 
spur wheels have 6 inches face, 2 inches 
pitch, cut teeth. 


Fig. 3. 


pulley, but during the tests made in the 
shops of the builders it was driven by elec- 
tric motors, which had been constructed for 
other cranes, the bridge being mounted upon 
suitable supports on the floor of the erecting 
shop. While running in this way a repre- 





SNE TEs |, 






Tee 


it to be turned easily when sus- DO pO: . 
pended. It will be noticed that RQ fo? : ae i, 
the chain is rove through the & by 2 on - i 
blocks in such a manner as to .* K y > 1 en 13 
allow the ends to be coupled WN if “Stet reae: iS 
diagonally to each drum, thereby t) + a 1 | ! i 
causing the strain on trolley and ' vt EN. | 
girders to be at all times sym- 7 \\ 
metrical when hoisting and giv- ff we 
ing an absolutely vertical lift we a 
throughout. The chain is of <2” . 
14-inch iron with short links, the 
total length of chain being 600 feet. The 
chain drum for the independent hoist 
motion is 5 feet 10 inches long, 18 inches 
diameter, grooved right and left for }’’ short 
link crane chain. Chain is coupled with 
both ends direct to each end of drum, and 
has clear lift of about 60 feet. The main 
chain drums hoist 41 feet clear lift. 
The chain sheave blocks have five sheaves 
in top block and six in bottom block. Each 
sheave is 30 inches diameter, of cast-iron, 
steel bushings hardened in oil, and each 
sheave revolves loose upon hardened steel 36 9) 


roller bearings. Side plates of steel with 
forged wrought-iron links. The top coup- 
ling link pin for trolley beam and _ sling link 
in bottom block have forged steel heads and 
transverse beams, supporting same in their 
sheave blocks, are divided in halves, securely 
bolted, keyed and finished together. The 
total weight of chain sheave blocks and sling 
link is about 16 tons. 

The 3-inch square shafts parallel with 
crane bridge are supported by four ‘‘ Mor- 
gan” automatic drop bearings on each side 
of crane bridge, which are positive and 
noiseless in their action in raising and lower- 
ing, to allow trolley to pass and re-pass on 
bridge. The respective speeds ef these 








The transverse bridge beam on trolley 
frame is composed of four 20-inch heavy 
section steel I beams, built up as shown, for 
sustaining main chain sheave blocks and 
load. This bridge, at each end, rests upon 
bracket bearings on trolley frame, having a 
convex and concave surface similar to end 





square shafts are 75 and 150 revolu- 
tions per minute. One of these shafts 
to drive main hoist only. One te drive 
trolley travel and auxiliary hoist only. 
In addition to these parallel shafts 
there is a 4-inch diameter shaft for 
driving two sets of duplicate gearing, 
one set on each end truck for propel- 
ling longitudinal travel of crane 
squarely on track. This shaft is held 
in adjustable bearings secured rigidly 
to one side of crane bridge. 

The main trolley frames are of cast 
iron, box section, and weigh about 7 
tons each. The main axles are ham- 
mered steel shafts, 15 feet 6 inches 
long, 7 inches diameter, and revolving 
loose thereon are the two grooved 
chain drums, 7 feet 6 inches long, 4 
feet diameter. Each will wind about 
260 feet of the chain. These drums 
are driven at each end by half-shroud 
spur wheels, 6 feet diameter, 10 inches 
face, 3 inches pitch, with steel pinions 
138 inches diameter, 10 inches face, 
3 inches pitch. All shafts are driven 
at both ends, All wheels less than 24 
inches pitch and under 40 inches diam- 
eter have cut teeth. Powerful fric- 
tion clutches for reversing and chang- 
ing speeds are designed specially for 
this crane, being made under the ‘ Frisbie” 
patents, speciaily adapted to this service, and | 
made by the Morgan Engineering Company. | 

The trolley is carried upon sixteen 24-| 
inch diameter steel track wheels, divided | 
into four separate trucks, each having four 














THE LARGEST TRAVELING CRANE. 


sentative of this paper was given an oppor- 
| tunity of observing its motions while stand- 
|ing on top of the moving trolley. Of course 
| the movement of the bridge on its supporting 
| girders could not be produced in this way, 
| but all other motions were, and the action 
| Was in every respect admirable—smooth, 
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IMPROVED BENCH DRILL. 


trucks supporting crane bridge, the object 
being to allow deflection of bridge when sus- 
taining maximum load, and prevent binding 
of trolley frames against machinery. 

When in place the crane is to be driven by 
a 12-inch double-belt driving onto a 48-inch 





quiet, and under perfect control. The 
prompt action of the brakes was especially 
noteworthy, they being instantly applied 
whenever the driving gear controlling the 
hoisting was thrown out, and as promptly 
released when hoisting or lowering. The 





->? 





arrangement is such that, should any con- 
nection between the operator and the brakes 
become broken or disconnected, the brakes 
are automatically applied. 

Electrical instruments applied for the pur- 
pose of testing the power required to drive 
the machinery under the circumstances 
mentioned, and with every available motion, 
driven at its fastest speed, showed that about 
30 horse-power were required, that is, for all 


/motions except travel of bridge on girders, 


and with no load suspended. The total 
weight of the crane complete is about 200 
tons, and sixteen freight cars were required 
to ship it to its destination. Altogether we 
think it will be conceded that this crane is 
a decided credit to itsdesigners and builders, 
and that it marks a distinct advance in 
American engineering skill. 


-_>- 


An Improved Bench Drill. 


We illustrate herewith a small drill press 
intended to be set on a bench, and for drill- 
ing holes up to and including .5, inch diam- 
eter. The principal point of interest in the 
machine is the method adopted for giving 
vertical motion to the spindle, which will be 
understood from the detail cut, in which S is 
the spindle, which has fastened in its upper 
end, by a pin, the steel piece d, which is 
shaped into a spherical cup at the top, which 
receives the ball on the end of the piece c. 

This piece ¢ is fitted to the lever/, by 
which the feeding is done. The outer sur- 
face of the cup is also spherical, and is fitted 
to a cup formed in the piece 4, which is fast 
to the lever, It will now be apparent that 
any lost motion, which may occur from wear 
in any of these surfaces, can be taken up by 
turning the set-screw, forcing ¢ downwards, 
and since the lever is free to move forward 
or backward (as it is mounted in a link), the 
thrust on spindle will be, for the short move- 
ments required, practically vertical, the only 
side thrust being that caused by the angle 
which the link may at times assume With the 
spindle, which would hardly be worth noticing. 

The lever and spindle are accurately bal- 
anced by the weight shown, and as there are 
no sleeves or other mechanism to interfere 
with the free motion of the spidle the drill is 
rendered very sensitive, any extra resistance 
being instantly felt. 

A round belt is used, and there are two 
speeds, the idler pulleys at the back being 
adjustable to secure the proper belt tension. 
Pulley on the spindle is keyed fast, and 
moves with the spindle, the small movement 


| required fer the work intended to be done 


not interfering with the action of the belt. 
Spindle is of steel § inch diameter, 
and can be adapted to any drill 
chuck; table is 7 inches diameter, 
and can be adjusted vertically, 3 
inches; distance from center of table 
to frame, 44 inches. The whole 
height of the machine is 2 feet, and its 
weight 22 pounds. The builder is L. 
H. Olmsted, Hasbrouck Heights, N. J. 


a> 


What with running into rocks and 
breaking down of machinery, the great 
Atlantic liners are having a rather 
serious time of it. Fortunately no 
life occurred, which 
speaks well for the construction of 
these The ‘perils of the 
deep” ina transatlantic voyage have 
almost come to be things of the past. 
The wisdom of the compartment 
plan of construction was well exem- 
plitied in the instance of the ‘‘ City 
of Rome,” which struck Fastnet rock. 
It is found that a hole twenty feet long 
was stove in her plates, and experts 
say but for the closing of the compart- 
ment door, thereby ‘confining the 
water to one compartment, she would 
have instantly gone to the bottom. 
< e s 

John Wiley & Sons, New York, 
have in preparation ‘‘ Mechanics of the Ma- 


loss of has 


vessels. 


chinery of Transmission,” being vol. 3, part 1, 


9 


sec. 2, of ‘‘ Mechanics of Engineering and 
Machinery,” by Dr. Julius Weisbach, edited 
by Prof. Gustav Hermann, and translated 


by Prof. J. F. Klein, of Lehigh University. 
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LETTERS FROM PRACTICAL MEN, 





Dipping Brass. 
Editor American Machinist : 

In Question 200, May 29, Reader, Roch- 
ester, N. Y., asks for a recipe for a solu- 
tion to dip brass work in, preparatory to 
lacquering. He should boil the brass pieces 
in a solution of cream of tartar (bitartrate of 
potassa), rinse in warm water, and dry 
quickly ; do not touch the fingers. 
Warm the pieces and lacquer at once. The 
pieces will preserve a beautiful polish, and 
will not run the chances of becoming mat 
or frosty, as is likely to happen when nitric 
acid has been used. A. E. Dupas. 


with 


Preserve the Eyes. 
Editor American Machinist : 

We send you by maila pair of glasses 
worn in our factory when the operative was 
grinding on the emery wheel. These glasses 
show the force with which particles of emery 
are apt to strike the eye, and explains clearly 
why it is so difficult for the same to be 
removed when once imbedded in the eye. 
A trifle spent for such glasses prevents an 
immense amount of trouble and pain, be- 
sides saving the eyes of the workman. This 
may be of interest to your readers. 

Vineland, N. J. Gace Too. Co. 

[The glasses referred to are not only cut 
as if subjected to a sand blast, but the par- 
ticles of emery appear to have imbedded 
themselves almost immovably in the glass. | 


Water Lines. 
Editor American Machinist ; 

In your issue of June 5th I read with in- 
terest Mr. Smith’s article on ‘‘ Corrosion of 
Gauge Glasses.” It is the experience of the 
writer that the best way to take care of 
a gauge glass is to take it off and put it 
in safe keeping under lock and key, and 
then put on a high and low-water level 
column, of the best make, the needle of 
which will be found a far better sight indi- 
cator of the water level in a boiler than any 
gauge glass can be. 

Those who have the needles in use 
never want to be without them. They 
never get out of order, the floats don’t 
give way, and if they did, the needie 
would call attention to that fact by its 
position. I believe the time is coming 
when no well-equipped boiler will be 
without an indicating needle, and the 
gauge glass and its various troubles become 
a thing of the past. The electrical attach- 
ment can be put on at will, to give alarm 


and indication at any distance from the 
boiler. These are facts all steam users should 
know. M. P. JANNEY. 


Grinding Lathe Tools, 
Editor American Machinist : 

I have been using a device for grinding 
lathe tools for several months, and find it 
works first-rate on the small sizes I use (} x 
} and } x); I don’t see why it wouldn't 
work on larger sizes. Those of your read- 
ers who like to have their tools ground at 
certain angles which they have determined 
to be best, may, perhaps, be interested in this 
rig, so I will inflict it on them. 

I fastened a small strip of sheet brass to 
one of the bearings of my emery grinder, 
graduated as shown in Fig. 1. If a toolis to 
have 10° clearance, it is placed on the table, 
and the latter is elevated or depressed until 
the cutting point of the tool is at the same 
height as the 10° mark, when the table is 
clamped. Now, if the tool is rested fairly 


on the table while the cutting edge is trav- | 


ersed back and forth across the cylindrical 
face of the wheel, the 10° clearance will be 
obtained. The graduations on the scale are 
obtained thus: The mark corresponding to 
any angle is at a distance above the center of 
the arbor equal to the sine of that angle 
multiplied by the radius of the wheel. This 
gives the tool a hollow face, of course, but it 
is only the extreme cutting edge we are inter- 
ested in, and that’s the part that gets the 10 
clearance. 


error could be lessened somewhat by having 
several scales graduated for wheels of differ- 
ent sizes, each scale being made to do duty 
for wheels a little larger, and also a little 
smaller than the size for which it is correct. 
My wheel don’t wear very rapidly, however; 
it is a Norton wheel, % inch face, and I 
have been grinding all my tools on it for 
nearly three years ; in that time it has worn 
down from 6 inches to 5}}. 

The scale is fastened to the box-cap by a 
single screw, the groove filed in the back of 
the scale preventing it from tipping over 
sideways (Fig. 2). 

In order to grind the rake on the top face 
of the tool, it is necessary to lay the tool on its 
side, and adjust the table while the tool is in 
that position. I madea crescent-shaped table 
to reach from near the back of the wheel 
clear around the front, aud over toward the 
The reason for this is that the top 
faces of ordinary front tools and right-hand 
side tools are more readily ground at the 
back of the wheel, when the wheel is placed 
on the left-hand end of the arbor, as shown. 
(I kept the right-he nd end for other purposes.) 

One thing I discovered, after using this 
method some time, was that the tool could 
be pressed against the wheel considerably 
harder without danger of drawing the tem- 
per than when held by hand on the ordi- 
nary T rest. This is probably because the 
pressure is distributed equally all over the 
surface being ground, while, if the tool is 
held free-hand, the tendency is, as some 
writer has said, to ‘‘ grind the tool where it 


scale, 


is dull,” by lifting up the back end ; this 


















Fig. 1. 


GRINDING Latruk TOoo.Ls. 


not only spoils the shape of the tool, but 
brings nearly all the pressure, and its result- 
ant heat, on the extreme cutting point of the 
tool, where there is very little stock to absorb 
the heat. 


If a workman maintains the angles of his 
tools at something near what they ought 


theoretically to be, he will be apt to get the 
greatest amount of work out of them with 
the least amount of grinding and forging. 
This rig has enabled me to do something in 
that direction, and I offer it to others for 
what it may be worth. 
WALTER GRIBBEN. 
, =: 
A Question in Ethics—Lifting Water 
Forty Feet, 
Kditor American Machinist : 

A case recently came to view that recalled 
indirectly some observations on ‘‘ Machine 
Shop Ethics” many 
months ago, and, he being quite an ethical 
chap, I would like his opinion on the subject. 
In a certain tool-room, not many miles from 


made by ‘‘ Jarno” 


Philadelphia, a drill chuck was found one 
morning carelessly broken, and inquiries 
forthwith started to discover, if possible, the 
guilty party. All efforts failed, each one 
claiming he knew nofhing of it, endeavor- 


ing to shield the careless one. This rather 


angered the man in charge, and so, instead of 


This method is only approximate, for, as 


the wheel wears down, the divisions on the 


scale would be too coarse. This source of 


charging it to one man, as was the general 
rule, he divided it among the men, making 
Now 


was it right for each of the innocent men to 


each pay a share of the cost of repairs. 


deprive himself and family of the amount 
deducted, even though it was small, for the 
sake of being called a ‘‘ good fellow ”’ by the 
‘* smasher ” ? 

Some will, no doubt, object to the fining 
system as unjust, but it seems to be only 
fair, all things considered. Nothing seems to 
refresh a man’s memory the im- 
portance of taking a little care of tools or 
other articles under his care as being obliged 
to pay for them if he carelessly breaks or 
loses them or some part of them. 

Tools will break, we all know; but when 
a man keeps breaking tool after tool with 
no apparent cause, a litle investigation is in 
order, and better way than fines, or 
rather paying for damage done, has come to 
my notice. Of course many will leave the 
job in preference to footing bills for which 
they are responsible, and rail at the ‘‘ grasp- 
ing hand of fortune,” but even corporations 
have a limit to funds, and 
themselves. 

Some time ago W. H. Booth wrote about 
lifting water forty feet or more, and Cole- 
man Sellers followed with some historical 
points on the same question, which seemed 
to show it was possible; but Mr. Bullock’s 
suggestion to examine the tape line was op- 
portune, to say the least. If this high lift 
ing of water by the of air into 
the suction pipe were an established fact, or 
practical, why is it not adopted, and why 
does not Sellers or any other injector or 
pump maker’s instructions for setting up in- 
struments make a decided point of leaving 
‘‘just a pin hole” in the suction pipe ? 
None that I have ever seen on the subject 
even mentioned it; on the contrary, they say 
that ‘‘suction pipes must be 
tight.” If there is anything in the ‘‘ mixed 
water and air” theory, some of our best en- 
gineers ought to know, and ought to tell us 
too. Until many more come forward in its 
support, with data proving the same, the 
most of us will side with Mr. Bullock, and 
our own experience. 


so as to 


no 


must protect 


admission 


kept perfectly 


FrED H. CoLvin. 


Internally and Externally Fired 
Boilers, 
Editor American Machinist : 

Under this heading Mr. Robb discourses 
on boilers in the AMERICAN MAcutnist of 
March 13th, and he raises the question of 
porosity of brickwork—a question I have 
myself raised in your columns, and one 
which I am confident deserves particular 
consideration. Mr. Robb refers particularly 
to the very general use of internally fired 
boilers in England. As a fact, the exter- 
nally fired boiler is rarely seen here, except- 
ing at a colliery, where the large surface of 
tire-grate, with its brick walls, is favorable 
to the combustion of inferior coals and 
dross, whilst the internal fire-box is better 
suited for good coal. 

By the boiler insurance companies, how- 
ever, the firing of a steam boiler upon its 
outer shell is not considered a particularly 
safe practice, and yet in America one finds 
single riveted steam boilers fired externally, 
and worked at pressures exceeding what is 
thought fit on this side for double-riveting, 
whilst on some steamboat boilers on the 
Mississippi or its tributaries still higher 
pressures are allowed by the United States 
Government regulations. The insurance 
company’s objections do not, in my own 
opinion, go for much when the feed water is 
clean, and free from deposit; but where liable 
to deposit scale or mud the tendency to over- 
heat the shell exposed to it to a tensile 
stress is enough to warrant caution, and call 
for some form of boiler where deposit can 
find a lower place for settlement than a sur- 
face directly exposed to fire. 

In pondering these questions it has often 
occurred to me that the position of American 
boiler insurers must be far less easy than 
that of English insurers, who have really an 
excessive margin of safety in very many 
»ases, 

As regards economy, Mr. Robb is undoubt- 
edly quite right in believing that air leakage 
at wrong places is a very serious cause of 
loss. 





Dry brickwork is so very permeable to 





air, that, with an ordinary chimney draught, 


‘air must be pouring in volumes through 


every brick, to say nothing of bad mortar 
joints, and it may well be supposed that it 
would pay to insert a thin sheet of common 
iron in the middle of all such brickwork, so 
as to really enclose the furnace in an imper- 
vious box. As a cure for porosity, I have 
already advocated painting or tarring the ex- 
ternal surfaces of brickwork to choke the 
pores, just as I would always tar the injec- 
tion-pipe of a condensing engine to improve 
the vacuum. 

The chief fault of the ordinary return 
tube boiler, as so commonly used in America, 
seems to me to be the placing of a thick 
cluster of tubes right above the steam-gen- 
erating surface. The flue tubes must often 
offer great resistance to the free escape of 
steam, and greatly impede good circulation 
of water. 

It is better to omit the central two rows of 
tubes, so leaving a clear vertical passage for the 
upward flow of steam and water from the fur- 
nace plate? In present practice, as the press- 
ure in the bottom of the boiler is greater by 
some two pounds than it is in the steam space, 
it naturally follows that water‘may rise from 
the heated plate at the boiler bottom, which 
will become steam as it ascends to the sur- 
face, for ata pressure of say 60 pounds by 
the gauge, a difference of two pounds press- 
ure may imply as much as four degrees of 
temperature difference, which means that, as 
the water enters between the flues, the dimin- 
ished head upon it will allow it to flash par- 
tially to steam, which it will then do in 
contact with the flue tubes; and by provid- 
ing the central space we induce all ascending 
water to go by this—the easiest—way, and 
sO we may so promote circulation as to pre- 
vent entirely the actual formation of steam 
upon the heating surface over the fire. Ina 
word, if we get sorapid a circulation that the 
increment of temperature of the water is only 
four degrees in a six-foot diameter boiler, we 
shall probably avoid steam formation on the 
plates to any serious extent, and get all our 
steam evolved on the upward passage. This 
would be an excellent thing for the shell bot- 
tom over the fire. 

In Lancashire and Cornish boilers, the fire- 
heated surfaces are so near the top surface of 
the water that the above action cannot take 
place. It is curiously overlooked, and in 
so-called high-class marine boilers thickly 
clustered tuves are placed directly above 
furnaces, and must lead to some very curious 
results in the way of impeded circulation 
and priming. It is probable that, by en- 
closing the two sets of tubes by a sheet-iron 
lower box, such box or trough would be 
found to fill with soft mud easily blown out. 
If so found to act, it would be valuable in 
externally fired boilers, as a protection to the 
boiler shell against over-heating by sediment. 
The action of such trough coverings is, of 
course, the shutting off of a portion of the 
boiler, and the formation of a quiet zone 
for deposit of mud, which, not falling 
upon a heated surface, cannot bake hard, 
but remains a mud until blown away when 
collected in sufficient quantity. 

When in America I was specially struck 
with the ease and rapidity with which tubu 
lar boilers could be turned out as compared 
with the standard Lancashire boilers of Eng- 
land, which demand so much more special 
care in the manufacture of the furnace tubes 
exactly to length of inside shell, and the 
special care needed to obtain true circularity 
as a safeguard against collapse. 

Would Mr. Robb explain what he would 
have in a certified fireman? Is there not a 
danger in carrying the system of certification 
too far? If all firemen had to be certified as 
to their qualifications on the same lines as 
are followed in many other examinations, 
there is every probability that a good half of 
the best firemen would soon be found en- 
gaged on overtime by the boiler makers, who 
would be choked with orders for new boilers 
to replace these which left on their own ac- 
count soon after the certified man had taken 
hold. If certitication is to be compulsory, it 
should be conducted with great discrimina- 
tion, for there are many excellent firemen 
who know their way about, and never ran 
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short of steam or water, who would be com- 
pletely floored on a written examination, and 
yet who might show they had necessary 
knowledge at a viva voce examination. 

For public safety, a periodical inspection 
by an engineer, coupled with attendance by 
an honest, conscientious fireman, who cap 
throw on coal right way up, and test a safety 
valve twice a day, and has common sense, is 
all that is necessary. 

What strikes me as peculiar in American 
practice is the enormous difference between 
the ordinary externally fired boiler, and such 
structures as are occasionally employed. 

As I write I have before me drawings of a 
90-inch locomotive type boiler for the Calu- 
met and Hecla mines. This boiler for 185. 


pound gauge pressure has a maximum 
barrel diameter of 944 inches. There are 
two flat-sided fire-boxes with separating 


water midfeather, and one flat-topped com- 
bustion chamber; 201 smoke tubes, more 
stud stays than I care to count, and a num- 
ber of longitudinal bar stays, sling stays, etc., 
too numerous to detail. Such a boiler must 
be enormously costly as compared with even 
the Lancashire boiler, and probably less efli- 
cient economically. 

This boiler measures over all when set 
344'x11}4'x94', and is said to give 700 I. H. P. 
with a compound engine. 

A 30 foot by 8 foot Lancashire boiler, 
which whén set would measure 334 feet by 
10 feet by 12 feet would give 500[. H. P. 
with a compound engine, and probably cost 
less than half the Belpaire boiler, and be far 
less costly in repairs. The use of flat stayed 
surfaces for high-pressure boilers seems so 
contrary to all American practice, and the 
whole boiler so far removed from the ordi- 
nary American type, that one is compelled to 
wonder why, and at amine too, so extra- 
ordinary a construction should be adopted. 

The use of such a boiler on a locomotive is 
not so much choice as necessity; but in sta- 
tionary work such complication seems 
strange, especially when even the Lancashire 
and Cornish boilers, though so efficient, are 
considered as neédlessly expensive as com- 
pared with the American boiler. 

However, when Mr. Robb says the locomo- 
tive type is ‘‘almost impracticable for sta- 
tionary purposes, especially in large sizes,” 
perhaps he is unaware that there are in ser- 
vice or ordered over forty such boilers of 
nearly 8 feet barrel diameter at the Calumet 
and Hecla mines. W. H. Booru. 


me 





Force, Motion and Work. 
By PEDRO. 
ELEVENTH PAPER. 


FORCES ARE MEASURED BY EFFECTS, 
When we see a body moving we are not 
satisfied by simply knowing its speed, time 
of motion and space passed over. We also 
want to know how such a motion can be 
produced. We have seen that static force is 
the cause of motion, but how much static 
force is required to produce a given motion 
in a given body? We know nothing of the 
physical properties of force or of its origin, 
hence we know of no way of measuring it 
directly. We can only measure the effect 
produced by it. An effect is produced, for 
instance, when one body is moved from one 
place to another; but how large a body and 
how far will naturally be asked. It is evi- 
dent that if two bodies are moved the same 
distance, one being twice as large as the other 
we would say that the effect produced in the 
larger body was twice as large as that of 
the smaller one. Again, if both bodies are 
of the same size, and one is moved twice as 
far as the other, we would say that the one 
moved the longer distance shows double the 
effect of the other one. Therefore the effect 
produced is proportional, both to the size of 
the body, and also to the distance moved. 
But still we are not satisfied; for we say that 
it requires more effort to move a cubic foot 
of iron than it does to move a cubic foot of 
wood. Why? Because the wood is lighter 
than the iron ; that is, the cubic foot of wood 


iron. This is true of all substances—all con- 
taining more or less matter to the cubic foot 
—hence, to compare effects produced in mov- 
ing bodies, we must assume some substance 
as the standard substance with which all 
other substances are compared. We must 
also take a definite quantity of that substance; 
suppose it is a cubic foot, and as an example 
take iron for the substance. Now, the cubic 
foot of iron contains a certain amount of 
matter, and this would, then, be our standard 
measure of matter, or the unit of mass, and 
this unit of matter or cubic foot of iron, 
moved over a space of one foot would con- 
stitute the unit of effect, provided it was 
perfectly free to move without friction. If 
two units of matter are moved one foot, we 
get two effects ; also if one unit of matter is 
moved two feet, we get two effects. Again, 
if two units of matter are moved two feet, 
we get four units of effect, because, if 
each unit of matter was taken separately, 
and moved one foot at a time, it would re- 
quire four operations to move the two units 
of matter two feet, or the effort required to 
move one unit of matter one foot would have 
to be applied four times. It is evident, then, 
that the number of effects produced in mov- 
ing any body is obtained by multiplying the 
number of units of matter by the number of 
units of space passed over. Hence, if we 
represent the number of effects by e, the 
number of units of the standard mass by w, 
the space by s, the average velocity of the 
body by v, and the time of motion by ¢, 
then, 
pisses {26 NOD = 100. 
Now, what is called ‘‘force” (or the mea- 
sure of force) is the 
number of effects 
produced on a body 
in the unit of time; 
that is, if we repre- 
sent any force by /, 
then the number of 
effects produced by it 
in the unit of time is 
evidently, 

oe ‘f aa6 == 900. 



















since v is the space passed over in the unit of 
time. 

If the motion is variable, then the space 
passed over in the unit of time is $ @ (one, 
half of the acceleration, this being the aver- 
age velocity), as we have seen in the fourth 
paper, in which case we have, 

wa 
87.0... S = Gy 

Equations 36 and 37 represent what we 

all absolute Soree. 

If we make » = 1’ in equation 36, or a = 2’ 
in equation 37, then we get, 

ATARI 

Here we see that if any body is moving 
with an average velocity of one foot a 
minute, then the number of units of matter 
in the body is the same as the number of 
units of effect produced, and it is also equal 
to the number of units of force which pro- 
duced the motion. This we call the static 
force (in absolute measure). 

If we represent the force of gravity by G, 
and its acceleration by g, as before, we have 
by equations 37 and 88, 
wg _f 

2 

If, now, }g is taken as the wnit space for 

measuring force, then, 


coeeence = “> 


~ 


This is the static force of gravity, and the 
unit is called the pound, because the force is 
the same as the weight or quantity of matter 
in the moving body, and this is the force 
which has been generally adopted as the 





contains less matter than the cubic foot of 


IMPROVED CENTER GRINDER. 


standard with which all other forces are) 


compared. 
force, to distinguish it from absolute force. 

If we should now adopt the cubic foot of 
iron as the unit of matter, then the number 
of cubic feet in any iron body would be the 
measure of the force which produced an 
average velocity in it of one foot a minute, if 
measured in absolute units. In this case we 
would have a systematic measure of force, 
since the unit (the cubic foot of iron) is based 
upon the standard unit of length in such a 
mapner as to make it convenient to repro- 
duce or originate a standard measure at any 
time from the linear standard and the stand- 
ard substance. 

The cubic foot of iron, however, would be 
too large for the unit of weight to be con 
venient. The physical properties of iron are 
also not so homogeneous, and therefore it is 
not so well adapted for a standard as some 
other substances. Pure water at a tempera- 
ture of 62° F. is a very good substance, as it 
is always available, and practically unvary- 
ing in its physical qualities. Water is used 
as the standard substance in a number of 
measures, such as specific gravity, specific 
heat, etc. In the French system of meas- 
ures it is used as the standard substance for 
the measure of force and weight. By adopt- 
ing water as the standard substance we could 


It is called common or gravity 


establish a convenient systematic measure of 
force by adopting for the unit of mass a 
cube whose sides would measure one-quarter 
of a foot, or three inches—27 cubic inches. 

This unit (.973766 of a pound avoirdupois) 
would be very nearly the same as the pound 
in common use. 

The standard unit of weight in common 
use —the pound avoirdupois — is 
based, as we have seen in the tenth 
paper, upon platinum as the stand- 
ard substance, and the unit of 
matter may be regarded as the 
cubic contents, or the amount of 
matter contained in that piece of 
platinum, ‘‘about 1} inches in 
diameter, and one inch high, with 
a shallow groove around it near 
the top.” This isa very definite 
(?) standard, and is as convenient 
to reproduce as a rule made of 
uranium whose length should be 
‘* thirty-six barley-corns, round 
and dry, 
placed end 





to end 

Every 
standard 
measure 
should, 
far 


Gu.t.SMUT H-C0.CIN.O, 


as 


as pos- 


| sible, possess the quality of being conveni- 


ently replaced in case it should be lost. 
All efforts in this direction seem to have 
failed thus far. The claim that the meter is 
one ten-millionth part of a quadrant of the 
earth is visionary in effect, and has no prac- 
tical value. The leng.h of the second’s pen- 
dulum as a of a standard measure 
seems the most plausible, but has proved a 
failure in an attempt to replace the English 
yard after being destroyed by fire in 1834, 
To have a permanent standard of length is 
of the greatest importance, since all other 
standard measures are based upon it either 
directly or indirectly. But it is not the pur- 
pose of these papers to discuss ‘‘ 


basis 


standards” 
any further than they relate to the measure 
ment of force, hence we will pass by this 
point. 

Adopting, for the unit of matter, the piece 
of platinum previously referred to, and 
gravity as the standard force (equation 40) of 
comparison, we see What an unsystematic 
method we have for measuring force. In the 
first place the unit of mass is the awkward 
measure of about ;gy5 part of a cubic foot 
of platinum. In the second place, to get a 
measure of the common unit force, we see 
by equations 39 and 40 that we must take a 
space of 4g for the unit of space instead of 
the foot. 

Now, take any two bodies whose masses 
are w#, and w,,and suppose that they are set 
in motion by the respective forces f, and fs, 
then we have by equation 37, 

f, = 4") and fy = 


v 


Dividing the first of these equations by 
the second we get, 

W, a, 

Wy Ay 

That is, the forces required to impart mo- 
tion’ to material bodies are proportional to 
the product of the masses or weights of the 
bodies, and the acceleration imparted to those 
bodies. 

When the weights of the two bodies are 
equal to each other, then 


Or, for the same body, forces are propor- 
tional to the acceleration imparted to it. 

This is what is usually stated in the second 
law of motion. 

Taking for one force that of gravity, G 
then we get from equation 42, 


’ 


a 

gy 
Substituting the value of ( 
40, we get, 


ea 
Gi 


from equation 


43 


Rule 43.—To find the force which is re- 
quired to set any body in motion with a given 
acceleration, multiply the weight of the body 
by the given acceleration, and divide by the 
acceleration of gravity. 
Example.—Suppose a train of to 
weigh 270,000 Ibs., how much must the en- 
gine pull—supposing the pull to be constant, 
and that there is no friction—to start the 
train with an acceleration of 2,500 feet a 
minute? From rule 48 we have, 

270,000 2,500 


115,776. 


‘ars 


5,830. Ibs. 


a ae — 
Improved Center Grinder. 


On this page we give an illustration of a 
center grinder, which, instead of being held 
in the tool-post, is fitted to a shank which is 
tapered to fit the foot-stock spindle, so that 
to true the center it is only necessary to re- 
move the dead center, and insert the shank 
of the grinder in its place. 

The traversing motion of the wheel is 
obtained by a rack and pinion movement, 
while the wheel is driven by means of the 
large gear wheel turned by hand, a small 
pinion on the spindle giving the necessary 
speed. Any angle from 40° to 60° can be 
obtained, and, as will be seen, it is a matter 
of only a few minutes’ work any time to 
secure centers absolutely true and to standard 
gauge. When once set to grind accurately 
to gauge, no further setting is required to 
insure that all centers shall be correct. 

The makers are Wm. Barker & Co., Cin- 
cinnati, Ohio. 


——_ > —___ 


There 
was a day when the United States had one of 
no small size, when it was claimed that all 
the land west of the Missouri River was a 
The farmers of Kansas, 
Nebraska and Dakota have disposed of much 
of the great American desert. Once upon a 
time large portions of the interior of Africa 
were believed to be arid and uncultivable. 
Now we learn that they are fruitful and well 
populated. The interior of Australia has 
been held up as an awful example of a how] 
ing wilderness, destitute of water and of 
animal or vegetable life. That illusion 
now being rapidly dispelled. Recent ex- 
plorers report that inner Australia 
Sahara waste, and that, though uninhabited, 
it can support a large population. There are 
grassy plains, and also traces of gold and 
A north-and-south railway 
is now building through the center of Aus- 
tralia, and doubtless, with its completion, the 
last trace of the desert will vanish. The 
iron horse is a wonderful dispeller of illu- 
sions of that kind. The truth is that there 
are vast regions on this continent, in Asia 
and Australia, which are barren from the 
standpoint of primitive and ignorant agri- 
culture, but which, when taken in hand by 
the educated farmer of to-day, with his 
modern implements, blossom like the rose, 


The world is fast losing its deserts. 


barren waste. 


is 


is no 


precious stones. 
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—Invention, 
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An Effect of War. 

From the earliest times of which we have 
any record, down to the present day, war 
has been one of the greatest causes of the de- 
velopment of and engineering 
skill. The savage, though he may 
considerable skill and ingenuity in the adap- 
tation of means to ends so far as the produc 


mechanical 
show 


tion of his rude clothing, his tents or huts, 
and culinary utensils are concerned, always 
exhibits his highest skill and his most care- 
ful workmanship upon his implements of 
warfare. 
of his weapons will depend, in large measure, 


He knows that upon the excellence 


at some time or other, his existence and that 
of his family, and he spares no pains or 
labor in the selection of the materials for, 
nor in the construction of his spear, his bow, 
his boomerang, or his war-club. 

With the development of the art of metal 
working, the best skill has from the first 
been devoted to the production of the best 
shield, armor, lance, sword, shoulder gun, 
cannon. And what has been true in the 
past is just as true to-day. 


or 


Every nation requires that its arms and 
everything supplied for use in war shall be 
the very best that skill and ingenuity can 
provide, and by a rigid system of inspection 
sees to it that the very highest standard of 
workmanship is maintained. 

It is well understood that the appearance 
of the map of Europe after the next war, 
which at times seems imminent, will depend 
greatly upon the relative efficiency of the 
guns carried by the troops of the various 
The perfect or imperfect working of 
breech mechanisms, the good or bad temper 


armies, 


of bayonets or sabers, the accurate or in- 
accurate rifling of cannons, will largely de- 
what nations shall wiped out 
of existence, and to whom their territory 
shall be alloted ; hence, no pains nor expense 


termine be 


are considered too great to be borne in secur- 
ing the very best materials and construction 
that it is possible to produce. 

It is difficult to form an accurate idea 
of the effect of this competitive struggle for 
the highest excellence upon the development 
of mechanical and engineering skill; but that 
its effect is very great, no one at all familiar 
with such things, and who considers the 
matter at all, can for a moment doubt. 

The work which has been turned out from 
the armories of our own country has done 
much, probably more than that done in any 
other one class of shops here, to develop the 
high skill of the tool-maker for which we 
are famous, and in which we undoubtedly 
lead the world ; and on the other hand there 
be little doubt but that the modern 
of heavy ordnance, armor- 
plates, and naval vessels, that has been going 
on for years in England and on the Continent, 
has had much to do with giving European 


can 
development 


nations the advantage of us in the heavier 
classes of work, whether pertaining directly 
to peaceful pursuits. 
We may form some idea of how great this 


to warfare or more 
influence has probably been, by observing the 
effect upon our own tool-building and en- 
gineering establishments of the recent revival 
of interest in the subject of armament here. 
That it has resulted in some very decided 
advances in engineering within the past three 
very apparent ; and 
machinery of the very and 
within that 
seems unlikely there 
would have been any demand whatever, for 
The 
traveling crane, illustrations of which appear 


years is tools other 


heaviest best 
constructed 
which it 


Class having been 
time, for 
years to come, for any other purpose. 
in this issue, isa case in point. It is, so far 
as we know, the largest and heaviest crane 
of its type ever built in this or any other 
country, and its construction was called for 
by the necessity of providing some means of 
expeditiously handling the heavy guns which 
are to be made here, 

The use of such a crane, and of the heavy 
tools which the Navy Department is putting 
in, has the effect, directly and indirectly, of 
bringing about the of 
chinery in private industries 


similar ma- 
; thus, in the 
end, benefiting the peaceful arts, and when 
this influence shall have 


use 


been exerted here 
through’ as many years as it has been acting 








in European countries, we venture to predict 
that we shall not be found very far behind 
those countries in our facilities for handling 
the heaviest work. 

This is not put forward asa justification 
or excuse for war, and we are not discussing 
the question of the net advantage to humanity 
of carrying on wars; we merely call attention 
to an observed and very interesting fact ; 
viz., that wars and preparations for war have 
from the first, and still have, a greater in- 
fluence than any other single occupation of the 
man animal in developing the highest me- 
chanical and engineering skill. 

~>_>e  —— 
Not Recognized. 


According to one of the census enumecrators 
the profession of mechanical engineering is 
not to be recognized in the eleventh census. 
He called the other day at the house of a 
well-known engineer connected with a promi- 
nent tool building establishment, and, in ac- 
cordance with the schedule, inquired what 
was the occupation of the head of the family. 
On being informed that he was a mechanical 
engineer, he objected that that was no pro- 
fession, and wouldn’t be recognized as such 
by the government. The lady insisted that 
her husband was a mechanical engineer, and 
that she knew of no other name for his busi- 
ness, but in order to satisfy the man told him 
that he designed machinery, made the calcu- 
lations pertaining to it, and had charge of the 
drafting room. Then a great light seemed 
to break in upon the representative of the 
United States Government, and with the air 
of having finally gotten something intelligi- 
ble where an intelligent answer was hardly 
to be expected, he put down our friend’s oc- 
cupation as draftsman, which, he said, would 
be accepted by the authorities, and recognized 
as an occupation. 

= ——— 

The final result to the leading engineers, of 
the great French copper syndicate, cannot 
fail to be gratifying to all who believe in 
open and free competition in trade. They 
have not only lost vast sums of money, but 
are now further afflicted by heavy fines and 
terms of imprisonment. Fines are not 
usually very burdensome to such men, but 
prison life is especially so, and there are 
many people in this country who would be 
in favor of like punishment for some of our 
so-called ‘*‘ American financiers,” whose 
metbods consist chiefly in underhanded 
operations designed to cripple competitors 
and force them out of the market. The 
number of people who think thus, besides 
being great at present, is, we believe, con- 
stantly increasing, and it may be that some 
day there will be a sufficient number of them 
to secure legislation in that direction. 


Personal. 


Mr. Joseph P. Mullin has resigned his 
position as draftsman in the Beckett Foundry 


& Machine Works, at Arlington, N. J., to 
take the position of superintendent and 


general manager of the Jersey City Machine 
Works. The Kearney Record gives Mr. 
Mullin a flattering notice. 

———---_—- > e————— 

Whatever else we may be deprived of do- 
ing by the operation of trusts, if the Sun is 
correct we shall be allowed to smoke. It 
appears that the firm of Straiton & Storm, 
cigar manufacturers, refused to go into a 
cigar trust, which English capitalists were 
trying to organize, and, instead, turned the 
firm into a company, of which employes own 
about $100,000, and customers $200,000. 
Having put itself in fighting trim, the new 
company expresses itself ready to try conclu- 
sions with any cigar trust or combination that 
may be formed. 

—— ome 

Young mechanics make a very egregious 
mistake when they begin to think that they 
do too much for their employers when they 
work a few moments overtime to complete a 
small task they are performing just at 
the time the whistle blows to quit work- 
More young men have been kept from re. 
ceiving an advance in their wages from this 
than from any other known cause. 

The foregoing is from the Builders’ Ga- 
zette, In our opinion there is a good deal of 





popular nonsense in it. When a mechanic, 
young or old, is expected to be at his post at 
the tap of the bell in the morning, and to 
work faithfully through the day, it is his 
right to quit promptly at night. He is not 
allowed to quit fifteen minutes earlier with- 
out losing the time, and should not be ex- 
pected to give fifteen minutes of his own 
time without remuneration. In our opinion, 
‘‘young mechanics,” when they work the 
full hours for which they are paid, are doing 
all that ought to be expected of them. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet, 
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(231) W. H. T., Galt, asks: Can you in- 
form me where, and at what cost, I can ob- 
tain a book that will give me information on 
the universal milling machine? A.—The 
only book we know of that treats of this 
subject is published by the Brown & Sharpe 
Mfg. Co., at a price of $1.60. 


(232) E. G.S.,——, writes : Please inform 
me if two bevel gears of 36 teeth, and about 
two inches diameter, and one with 12 teeth of 
the same pitch could be used in transmitting 
small power from a horizontal to a vertical 
shaft, the small gear to run from 100 to 125 
revolutions ? A.—It could be done by such 
ap arrangement, though the amount of power 
transmitted would be very small. It would 
be better, however, if it could be arranged 
to give the pinion more teeth; say not less 
than 16. 


(238) J. J. J., Middletown, N. Y., writes: 
I would like to know the amount of lap and 
travel of valve to cut off at half stroke. 
The stroke of piston is 10 inches, steam port, 
11 inch wide; exhaust port, 12 inches wide; 
bridges as narrow as % inch. Can I make 
the bridges as narrow as this? If not, how 
wide will they have to be? The exhaust 
port cannot be changed. A.—If the width 
of port has been properly designed, so that 
it will have to be opened fully, the travel of 
the valve will have to be 5 inches, lap, 1% 
inches. There is no objection to make the 
bridge § inch wide, but if we understand 
you to say that the exhaust port cannot be 
changed with bridges § inch wide, then you 
cannot cut off at half stroke, as the valve 
will cover the exhaust port completely. 


(234) J.B.P., Cambridgeport, Mass., writes: 
Please let me know the number and size of 
boilers on the flagship Chicago. .A.—There 
are three double-ended and six single-ended 
steel boilers. They are set in brick and fired 
externally. Length of double-ended boilers 
from outside to outside of tube sheet, 24 feet 
8 inches; length of single-ended boilers, 11 
feet 10 inches; diameter of each boiler, 9 
feet. Number of tubes in each boiler, 192; 
outside diameter, 3} inches; length, 8 feet 
104 inches. Length of grate, 7 feet; width, 
8 feet. Total grate surface, 672 square feet; 
total heating surface, 19,950 square feet; 
total area of superheating surface, 1,356 
square feet. Ratio of grate surface to total 
heating surface, about 1 to 30. Ratio of 
calorimeter through tubes to grate surface, 
6to1. Capacity of total steam room in 
boilers, drums, pipes and high-pressure 
steam chest, 3,282 cubic feet. 


235) T. J. Mc., Philadelphia, Pa., writes: 
To settle a disputed point, please say which 
is the best method of calculating the rise of 
2,157 f 
6,157 ° 
Diameter of circle, 


a segment of a circle whose area is 


the area of the circle. 
78 inches. Would prefer the solution in 
plain figures. .A.—Reduce the fraction to a 
decimal, which is equal to 0.35. Multiply 
the area of the circle, which is 4,778.36 
square inches, by 0.35; the product will be 
the area in square inches of the segment, 
and is equal to 1,672.426 square inches, Di- 
vide this area by the square of the diam- 
eter, 
1,672.426 — 974. 
78 xX 78 a Ad 

look for this quotient in a table of areas of cir- 
cular segmentsin the column marked areas,and 
opposite to it you will find the decimal .381; 
multiply this decimal by the diameter of 
the circle, .3881 X 78 = 29.71, which is the 
height of the segment in inches. You will 
tind a table of areas of circular segments in 
Trautwine’s Engineers’ Pocket-book. 


(236) C. A. T., Jackson, Mich., writes: 
We have an electric motor running a small 
shop, and wish to find out about how much 
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power we are using, by some simple method. 
Can you suggest anything? About how 
much power, on an average, do you think it 
would take to run an 18-inch lathe ten hours 
a day, a 24 inch by 6 foot planer about three 
hours a day, and a 20-inch drill press two 
hours a day? I realize that if forced to do 
all that could be done on them, it would take 
many times the power that ordinary practice 
on light work requires. Everything runs nice 
and easy, the machines are new and of late de- 
sign, the friction which operates the feed of the 
planer is released after the work isdone. A. 
—There isan instrument by which the current 
supplied to the motor can be measured, and 
its equivalent in horse-power determined, 
but the best way is to apply a dynamometer. 
We think it would require somewhat less 
than a horse-power when all three machines 
are running, and probably about one-half 
a horse-power for the lathe. This is assum- 
ing that there is a line-shaft which has to be 
driven whether all or only part of the tools 
are in use. 

(237) N. C., Bay City, Mich., writes: We 
have in a wood-working machine two feed 
rolls—upper and lower—5{ inches between 
centers, power transmitted from the lower to 
the upper by a pair of gears. We now wish 
the centers to expand from 5{ to 64 inches 
(to take in { or 14-inch lumber) during the 
working of the machine. Is it possible to 
make gear that will work accurately and give 
the desired result? The gear we now use 
will allow centers to expand }inch, and 
works satisfactorily. At the present writing 
I have failed to get what we want without 
too great sliding motion, which is not prac- 
ticable. If it is possikle to obtain the result 
desired, will you kindly give me the pitch 
and form of teeth required ? A.—We do 
not think that gears of the size you memtion 
can be made to work satisfactorily at such 
variations of center distance. Where so 
much motion is required it is customary to 
provide for it by means of what is called an 
expansion train, which consists merely of 
two intermediate gears linked together, and 
to the shafts on which the main gears are 
mounted. This arrangement you have prob- 
ably seen in use, but if not, itis to be seen 
on many planing machines. 


(238) H. S. T., Corinth, Miss., sends us 
two sketches of cast-iron piston rings ; both 
rings are 10 inches outside diameter. The 
thickness of ring marked No. 1 varies, the 
thinnest part being 7, and the thickest §; 
inch. The ring No. 2is bored out concentric, 
its thickness being # inch all around. In 
regard to these rings our correspondent 
says: The disputed point is this: If we 
should cut two inches out of each ring, that 
is, cut No. 1 ring in the thinnest part, and 


cut No. 2 at any place (as it is the same 
thickness), the question is which ring will 


require the greater pressure to bring the 
ends together, the pressure being applied at 
the ends? Some of my shopmates claim that 
the ring with the thin side will require the 
most pressure; but I differ with them, and 
if [am wrong I want to know it. A.—Ac- 
cording to the dimensions on your sketch 
the inside diameter of No. 1 ring will be 
10 — (fF + +») 94 inches; the inside 
diameter of No. 2 ring will be 10 —(,*, + 44) 
= 93 inches ; hence, since the inner diameter 
of No. 1 ring is greater than that of No. 2, 
the former will require less pressure to bring 
the ends together than the latter. If the 
inner diameters are equal it is difficult to 
say which will require the greater pressure 
to bring the ends together, and believe that 
this point can only be decided by actual 
experiments. 


(239) H. G., Baltimore, Md., writes: I 
want to use pure carbon in some experi 
ments. If I go to a chemist for it what 
should I ask for, and in what state will I 
receive it? A.—Ask for carbon, and state 
the purpose for which it is to be used. Car- 
bon isa solid substance, destitute of taste 
and odor, but it occurs in several modifica- 
tions, which exhibit very diverse physical 
properties. 2. If I had a tank containing 
some water, into which I place a pump 
through the top of the tank, and extract all 
the air possible from the surface of the water 
with an air pump, will I be able to pump 
water with the first-named pump from the 
tank? A.—If the first-named pump is a 
suction pump you will not be able to take 
any water out of the tank. With a suitable 
lifting pump you will be able todo so, 8. 
For finding the strain on a cylindrical part of 
a boiler one authority says: ‘‘Multiply the 
diameter in inches by the length in inches, 
and the product by the steam pressure per 
square inch.”” Another authority says: ‘*Mul- 
tiply the circumference in inches by the 
length in inches, and multiply that product 
by the steam pressure per square inch.” 
Which is correct? I think the last one is 
correct. A.—The first one is correct. For 
practical boiler construction it is necessary 
to know the stress per square inch of iron; to 
tind this stress use the following rule: Multi- 
ply the inner radius in inches by the steam 
pressure per square inch, and divide the 
product by the thickness in inches; the quo- 
tient will be the stress per square inch of 
metal. 








(240) C. D., , asks: What is the 
proper amount of taper to allow in turning 
mandrels two feet long, which are to be 
used in turning pulleys and that class of 
work, the hubs ranging from 3 to 6 inches in 
length, and three inches in diameter? What 
ought the taper to be to the foot, and can 
you give me any general rule for the taper 
of mandrels ? .4.—For such arbors we should 
give a taper of .005 inch to the foot, or .01 for 
the whole arbor. We do not think that a gen- 
eral rule for the taper of arbors is practicable. 
Where the work is of the best and finest 
quality, and kept very close to standard size, 
we think itis best to make the arbors of 
uniform size, or very nearly so, for about 
three-fourths of their length, and then taper 
them to the end. For other kinds of work 
we should adopt the plan recommended 
above, the amount of taper depending upon 
the character of the work, and the closeness 
with which it was proposed to keep to stand- 
ard sizes. 2. What size hole should I bore 
in the stuffing-box of an ordinary fast-run- 
ning engine with rod 2 inches diameter, in 
order to insure a good steam-tight fit with- 
out cramping rod, or producing any un- 
necessary friction? A.—You cannot get a 
steam-tight fit in this way without the use 
of packing, unless you adopt some such plan 
as is used by Prof. Sweet in his Straight 
Line engine, which is a very long bush of 
soft metal, which the rod passes through. 
Where ordinary packing is to be used the 
hole should be 1-32 inch larger than the 
rod, though if it is desired to have it as 
close as possible, and pains are taken to do 
accurate work, it may be somewhat closer 
than this. 


(241) J. M., Jeffersonville, Ind., writes: 
In your answer to Question 478, Dec. 26, 
1889, you say that you prefer not to use mud 
drums, that they are dangerous adjuncts, 
and liable to corrode. How are they more 
liable to corrode than other parts of the 
boiler? It seems to me they are all right, 
and just the thing for receiving mud and 
seale. Now, we are going to put in three 
40x24-feet boilers, and would like to know 
if you would discard the mud drum. A,— 
We referred to mud drums whose axes are 
perpendicular to the axes of the boilers. In 
order to make these drums of any use they 
have to be made of a comparatively large 
diameter, and the corresponding holes which 
have to be cut into the shell of the boiler 
weaken the boiler; the consequence is that 
the joint of drum to boiler soon begins 
to leak, and since these drums are placed 
where they cannot be readily seen, the leak 
may continue for some time before it is no- 
ticed, and corrosion ensue. Drums of this 
kind are often subjected to a great heat, 
and the access to them is difficult. The con- 
sequence is that they are often neglected, 
allowed to remain filled with mud, and thus 
become dangerous. We should strongly ad- 
vise you not to use this kind of mud drum. 
The horizontal mud drums placed crossways 
to the boiler, and extending from outside to 
outside of brickwork, and attached to the 
boiler by a nozzle of comparatively small 
diameter, are preferable, and if judiciously 
placed, with proper hand-holes at the ends, 
answer their purpose well. If you are not 
acquainted with the construction of boilers 
and boiler settings, we should advise you to 
put the werk in the hands of a competent 
mechanical engineer ; it will save money and 
trouble in the end. 2. Is ;% ef an inch lead 
too much for a 14x86-inch slide valve en 
gine, speed about 95 revolutions per minute ? 
A.—It is too much; probably }; or a little 
less will be quite sufficient. 


(242) H. G. B., Washington, D. C., writes: 
Please inform me how fast a piston will 
travel in an 8x8 inch cylinder, by the press- 
ure of the atmosphere with a vacuum on 
the opposite side of the piston, barring fric 
tion. A.—The speed of piston will depend 
on the weight of piston, crosshead, etc., at- 
tached to it. For the sake of illustration we 
shall assume that the cylinder is horizontal, 
and the total weight to be moved is 16.1 
pounds. Our first step will be to find the 
acceleration per second, for which we use 
the following formula: 

i 


Ve 


a = 


in which @ denotes the acceleration per 
second, jf the force which moves the piston, 
and m the mass of the body, which is equal 
to the weight of the body divided by 32.2; 
hence we have for the mass 


16.1 = 
”. 
32.2 
Taking the atmospheric pressure at 15 


pounds per square inch, the total force 
which moves the body will be equal to the 
area of the piston in square inches multi- 
plied by 15, which is 50.27 « 15 =754.05 
pounds. Now substituting the values for 
the symbols in our formula, we have 
754.05 = 
ad 1,508, 


0 
which is the acceleration in feet per second; 
that is to say, every second the velocity will 
increase 1,508 feet. To find the velocity at 


the end of the stroke we employ the follow- 
ing formula: 
o* — 2a &, 

in which ¢ is the velocity in feet per second 
at the end of the stroke, « the accelera 
tion as before, and s the stroke in feet. Sub 
stituting the values for the symbols in the 
last formula, we have 

v2 = 2 x 1,508 x .66; 
hence 7? = 1,990.56, and v = 4/ 1,990.56 
44.6 feet per second; that is to say, at the 
instant that the piston has reached the end 
of stroke of 8 inches its velocity will be 
44.6 feet per second. Its average velocity 


will be 22.3 feet per second. 


(248) T. W. H., Newchurch, England, 
writes: We have in our shop a Cornish 
boiler, 12x5 feet, with two 8-inch flues with- 
out cross tubes of any kind. The boiler has 
to supply steam for a 6x12 inch engine, 
which isin first-class order, and occasionally 
steam has to be furnished to two small 
steam hammers, cylinders 6x9 inches. We 
are burning from ten to twelve tons of coal 
a month, which I think is excessive. We 
can drive a full speed at anywhere from 45 
to 65 pounds boiler pressure, to which the 
boiler is insured. The man who has charge 
of the boiler has other duties to attend to, 
and the boiler is apt to get neglected. Some- 
times the steam and fire will get low, and 
the fireman will shovel on a great heap of 
coal, then draw the dampers full open, and 
then leave the boiler for about thirty min- 
utes; all this time a large amount of heat is 
rushing up the chimney. I propose to re- 
tain this heat in the following manner, and 
I will be pleased if you will pass your opin- 
ion upon it: I intend to place a small 
exhaust fan, and connect it by means of 
pipes to the back end of boiler, and the de- 
livery from the fan I intend to lead to the 
underside of grate bars; the amount of 
blast is to be regulated as required. I think 
with this arrangement quite an advantage 
will be gained if it will work. Please say if 
this system will be preferable to the smithy 
fan, which we now use for the forced 
draught. 4.—We believe that your ar 
rangement will not werk; it may seriously 
interfere with the draught of the chimney, 
and it will not supply the furnace with a 
sufficient quantity of pure air required for 
combustion. It seems to us that if the grate 
and chimney are properly proportioned the 
boiler should be able to supply enough of 
steam for the small amount of work re- 
quired without any forced draught. Anoth 
er great mistake is to require the fireman to 
attend to other duties which take his atten- 
tion off the boiler. More coal can be saved 
from judicious and careful firing than by 
any other means. If you desire to reduce 
your coal bills, employ a first-class fireman, 
aud let him devote his whole time to the 
boiler, and you will be the gainer in every 
respect in the end. 
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~ Transient Advertisements 50 cents a line sor each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's tissue. 


Lexington Cut Iron Gears. See ady. on p. 20 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Mech’! Drawings; best; cheap. Box 457, Reading, Pa. 

‘Bradley's Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N.Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

“The Bulidozer,” a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, HL. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Il. 

Castings for small and medium-sized vertical en 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Wrist-pin Machines. Pedrick & Ayer, Phila- 
delphia, Pa. . 

Horizontal and Radial Drilling Machine. Pedrick 
& Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order, The 
Meriden Machine Tool Co., Meriden, Conn. 

Standard Tool Co.’s Twist Drills. S. A. Smith, 
23 8. Canal st., Chicago, Western Representative. 

Well-drilling Machinery and Tools. Williams 
Brothers, Ithaca, N. Y. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Steel Name Stamps, ete. Address W. G. Sack- 
mann, 1099 First ave., Cleveland, O. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C,H. Baush & Sons, Holyoke, Mass. 

For Pattern Letters, Steel Stamps, Burning Brands, 
Mach’y, Plates, &c., A. A. White & Co., Prov., R. I. 

F.C. & A. E. Rowland, New Haven, Conn. Hy 
draulic, Mill and Special Machinery to order. 
Send to H.W.Knight & Son.Seneca Falls, N.Y., for 





Catalogue of Metallic Pattern Letters and Figures 





Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 
For best Return Steam Traps, Pressure Regula- 
tors Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n 
Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See June 5,p.18. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 
Brown & Sharpe Mfg. Co’s. standard spur and 
bevel gears carried in stock by Chandler & Farqu 
har, agents, 177 & 179 Washington st., Boston, Mass. 
For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 
S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 
_ Patent Attorney. R. G. DuBois, 715 11th st., Wash- 
ington, D. C., procures first-class patents on inven 
tions. Valuable Hand-book on patents free. 
Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 
25/’ Upright Drills a specialty. Finely made, 
ws’" great capacity, quickly operated, prices low. 
32’ Send for list of firms using our Drills. J. E. 
36° Snyder, Worcester, Mass. 
25’ ¢ “Only Drill Press built on 


32" ‘Ko-rekt’ principles, 
87" even if they come from Jersey.” 
42'/ Gould & Eberhardt, New Ark, N. J. 


C. H. Redman & Co., Newark, N. J., Manufactur- 
ers of Light Machinery, Automatic Selling Machines. 
Telephone and Telegraph Instruments, Sewing Ma- 
chine Attachments, Models, ete. Contracts solicited. 

For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
i888. Price, $4 per year. Address J. C., care of 
AMERICAN MACHINIST. 

Every draftsman needs one.The Engineer's Sketch 
Book of mechanical movements, appliances,devices. 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
kvo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 

Montgomery & Co., 105 Fulton st., New York City, 
have just issued a small catalogue of 160 pages, 
containing description and prices of many useful 
tools. A copy will be sent free to any address 
upon application. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C, H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 
T. C. Dill Machine Co., 
Philadelphia, Pa. 
Screw Propellers. 
Manufactured by H. B. Roelker, 
22 Cortlandt st., New York, 
Superintendent of the late De Lamater Iron Works, 
of same patterns and designs as before, adapted 
to each vessel. Consulting Expert and Construct- 
ing Engineer. Estimates on machinery, damages, 
ete. Air ice machines. 


Just concluded. ‘‘Modern Locomotive Construc- 
tion.” By J. G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U.S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful- 
ton st., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 


‘‘Binders’’ for the American Machinist. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,’ mailed at 5Jc. each. The former 
has stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 


Just concluded. ‘ Practical Drawing.” By. J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 
American Machinist Publishing Co., 96 Fulton st., 
New York. 
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nell hos 


A 500,000-dollar stock company is being organized 
to build car works at Macon, Ga. 


The Alabama Sheet Metal Company is being 
formed, to be located at Greenville, Ala. 


The Exeter Machine Works, Exeter, N. H., pro- 
pose quite an extensive addition to its plant. 


A woolen mill, with a capital stock of $50,000, 
and a rolling mill, are projected at Graham, Va. 


S. K. White, 74 to 88 Market street, Chicago, is 
about to put upa large machine shop and foundry. 


The Pratt & Whitney Co., Hartford, Conn., are 
employing 825 men, and 40 are on all-night work. 


The Chicago (I1l.) Rawhide Mfg. Co. are filling 
orders for belting from England, Russia and Ger- 
many. 


The Jennings & Griffin Manufacturing Company, 
of Yalesvile, Ct., are to build an addition to their 
factory. 


The A. Campbell & Co. woolen mills, at Mana 
yunk, Pa., employing 250 hands, have closed until 
September. 


A two-acre lot on Maury street, Manchester, Va., 
has been given the Johnson Axle Co., of Richmond, 





for a foundry. 
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J. Koons Saylor is starting a new mill for the 
manufacture of seamless hosiery at Quakertown, 
Bucks Co., Pa. 

It is reported that the Roanoke (Va.) Iron Com- 
pany contemplates increasing its capital stock to 
build a rolling mill. 

A foundry and machine shops will be established 
at Florence, 8. C., by the Carolina Real Estate and 
Investment Company 

A spoke and handle factory, 50x100 feet, will be 
erected at Bridgeport, Ala., by J. N. Zimmerman & 
Co., of Augusta, Mich 

The woolen mills at Byfield, Mass., have adopted 
ten hours for a day’s work, which is also the rule in 
their Holliston branch. 

The Kilby Manufacturing Company, Cleveland. 
Ohio, will build additions to its machine shop, 60x 
60 feet, and 50x 100 feet 

The Cherokee Falls Manufacturing Co. at Blacks- 
burg, S. C., will enlarge its mill by erecting an L, 
three stories, 150x100 feet. 

The Williamstown Manufacturing Company, of 
Williamstown, Mass., will add a lot of new spin- 
ning machinery to its mill. 

A company to establish a yarn mill at Kershaw, 
S. C., is being organized by J. E. Pearce and others. 
The capital stock will be $50,000. 

It is stated the Henderson Steel and Manufactur- 
ing Company, of Birmingham, Ala., is having plans 
prepared for the erection of another furnace. 

The Bessemer Cornice Works, of Bessemer, Ala. 
have been incorporated, with a capital of $50,000, 
by W. J. Long, T. J. Cornwell, H. 8S. Long and 
others. 

The Howe Scale Works at Rutland, Vt., which al 
ready cover ten acres, are to be materially enlarged, 
and improved machinery is to be added to the pres- 
ent plant. 

The National Acid Company, New Orleans, La., 
has been incorporated, with a capital stock of 
$150,000. The company will build a 100,000-dollar 
factory at once. 

The American Wheel Co., to manufacture tri- 
cycles, has been organized at Chicago with $150,000 
capital; ‘incorporators: J. A. Steinberg, 
Sueme, G. Freefield. 


Charles 


Plans are now being drawn for Bernard & Co’s. 
new shoe factory to be erected at Danvers, Mass. 
A 100 horse-power boiler and a 75 horse-power en- 
gine will be required. 

The Dupont Paper Mill, Louisville, Ky.. was re- 
cently totally destroyed by fire, ruining machinery 
and material valued at $250,000, the insurance on 
which is placed at $125,000. 

The Berlin Iron Bridge Co., East Berlin, Conn., 
are very busy on some large orders, and are em 
ploying 250 men on inside work, and also about 250 
men on their outside or erecting work. 

B. l. Walshe and Timothy Maroney, of New 
Orleans, La., have incorporated the Attalla Iron 
Company, to build an iron furnace and rolling mill 
at Attalla, Ala. The capital stock is $400,000. 

A. G. Moore, Charles Hoefinghoff, Thomas Clifton 
and others, are the corporators of the Gadsden 
Bar and steel Mill Company, recently incorporated 
at Gadsden, Ala., to build sheet-iron and rolling 
mills. 

H. K. Porter & Co. have, at their works, nearly 
completed, two locomotives for use in coal mines 
in northern Mexico. The engines are 7’’x12’’. They 
will runona3- foot gauge, and are fitted witha vari 
able exhaust. 

Six hundred thousand dollars has been subscribed 
to the capital stock of the $1.000,000 cotton factory 
at Huntsville, Ala. Most of thestock is being taken 
by Eastern capitalists, although the citizens are 
liberal subscribers 

The Wonder Sewing Machine Manufacturing 
Company has been incorporated at Chicago, to man 
ufacture sewing machines. Capital stock, $500,000. 
Incorporators: W. M. Pettingill, Cratty, 
and W. W. Watson. 


A company, with a capital stock of $10,000, will 


Josiah 


be organized in Gordon, Pa., for the purpose of 
establishing an electric light plant. Hon. D. D 


Phillips, F. E. Dreher, 
others are interested. 


George M. Hadesty and 


R. G. Maines, Edward Stauder and A. F. Briton, 
are the names of the incorporators of the Five 
second Ice Cream Freezer Co., recently formed at 
Chicago, to manufacture an 
Capital stock, $10,000. 


ice cream freezer. 

Laredo, Tex., has offered to donate five blocks to 
any party who will build a cotton mill to cost 
$100,000. Mr. J. L. MeVicker, of New York, is re 
ported to have accepted the city’s offer, and the 
mill will soon be built. 

The Pennsylvania Steel Company has awarded the 
for the of the necessary 
wharves at the new plant at Sparrow’s Point, near 
Baltimore, Md., on one of Which machine and cop 
persmith shops are to be built. 


contract construction 


The Auburn (Me.) Stove Foundry Company has 
been organized with H. W. Hutchings as president, 
and J. R. Learned treasurer. The capital is 
$50,000. The plant of the Biddeford 
pany will be removed to Auburn. 


as 


Stove Com 


Wolterstorff, Haskell & Co. have succeeded Wol 
terstorff, Moritz & Co., in St. Paul, Minn. The firm 
are makers of the commander wrought-steel ranges, 
as wellof a general line of culinary implements and 
utensils for hotel cookingand restaurant purposes 


Scott’s woolen mills at Saugus Centre, Mass., 


bave shut down, throwing 100 bands out of work, 








The business, which was profitable, has been very 
dull for some time, owing to large blocks in wool 
products at New York, and the poor state of the 
market. 

The Birmingham Safe and Lock Works, Birming- 
ham, Ala., have been purchased for $90,000 by a 
stock company, and will be operated by them. 
The officers of the company are: J. C. Kyle, presi 
dent; J. M. Thompson, vice-president; and B. A. 
Thompson, secretary. 

The question of building more flouring mills in 
this city should receive more earnest consideration 
from our enterprising business men than has been 
given it. The mills we already have are running at 
full capacity night and day, and then cannot supply 
the demand.— 7imes, Leavenworth, Kan. 

The Memphis Equipment Company, having a 
capital of $1,000,000, has been incorporated at Kan- 
sas City by Nathaniel Thayer, of Boston, George 
H. Nettleton, of Kansas City, Mo., and others, to 
build cars upon the car trust plan for the Kansas 
City, Fort Scott & Memphis and the Kansas City 
roads. 

The Electric Wheel Company, Quincy, Ul., incor- 
porated by Mr. S. H. Emery, Jr., Thos. Hill and C 
G. Comstock, have contracted for a building, which 
is to be completed by July 1st., for the manufact- 
ure of metal wheels for all purposes. Especial 
attention will be given to wheels for farm imple 
ments. 

In a note in these columns that appeared in our 
issue of June 5, relating to the works of the Mid 
dletown Machine Co., Middletown, Obio, the omis 
sion of the letter w made their location Middleton. 
It should have been Middletown. The large dogs 
mentioned were furnished to the Erie Forge Com- 
pany, of Erie, Pa. 

A corporation, to be known as the Franco-Amer- 
ican Can Opening Company of Maine, capital stock 
$50,000, has been organized at Portland, for the 
purpose of manufacturing and dealing in cans and 
appliances for opening the same. Charles P. Mat- 
tocks, of Portland, is president, and Frederick 
Jones, of Deering, treasurer. 

A corporation, to be known as Jones Special Ma 
chine Company, has been organized at Portland. 
Me , for the purpose of manufacturing sewing and 
embroidery machines. The corporation has a capi 
tal stock of $100,000, and its officers are; President, 
J. Thomas Jones, of Utica, N Y., treasurer; Arthur 
G. Hosmer, of West Newton, Mass. 

The syndicate which is to build a morocco fac- 
tory at Danvers, Mass., for Bernard & Co., of New 
York, Tapleyv president, Francis 
Dodge vice-president, and W. F. Putnam secretary 
and treasurer. The building will be 175 by 40 feet, 
four stories above basement, and with pitch roof. 
The firm will employ about 250 hands. 


has chosen G. A. 


A corporation, to be known as the Trip Giant 
Leveler Company, has been organized at Portland, 
Me., for the purpose of manufacturing machinery 
for shaping and leveling boots and shoes. The 
concern has a capital stock of $120,000, and its 
officers are: President, Charles A. Snow, of Boston, 
Mass.; treasurer, Edward P. Adams, of Cambridge, 
Mass. 

Among recent Chicago corporations are: The 
Chicago Refined Metal Company, at Chicago, to 
manufacture and sell metals, capital stock 
$200,000, incorporators, H. P. Benton, J.S. Ward, 
Gordon McDowell; and the Chicago Heat Storage 
Company, to manufacture appliances for producing 


storage heat, capital stock $600,000, incorpora- 
tors, C. G. Singer, F. W. Melick, and John Le 
Boutillier. 


License of incorporation has been issued to the 
Builders’ Mantel Company, at Chicago, to conduct 
a general mantel, grate and tile business, capital 
stock $12,000, incorporators, Henry G. 
W.R. Dawson and John M. Dodd; and the Calorific 
Stove Company of Chicago, to manufacture and 
sell calorific and other stoves, capital stock $100,- 
Meyers, F. D. Holbrook and 


Dawson, 


000, incorporators, G. 
F. W. Holbrook. 

A contract with the Shiffler 
Bridge Company, of Pittsburgh, Pa., by the Amer 
ican Wire Nail Company, of Covington, Ky., for 
the construction of an iron building to take the 
place of their rod mill at Anderson, Ind., destroyed 
by fire. Since the fire they have been operating 
under temporary buildings, but the new one, 262x 
210 feet, is to be completed in sixty days. 


has been placed 


Jones & Lamson Machine Co., Springfield, Vt., 
have issued anew and extremely neat catalogue 
of turret screw machines for general lathe work. 
The engraving and printing was done by A. G. 
Mugford, of Hartford, andis in his best style, the 
engravings being printed on tinted sheets. Atten 
tion is called to the fact that the machines shown 
are built for chucking and general, lathe work of 
all kinds, as well as bolt, screw and stud work. 


Contractor Mather, of Northampton, Mass., will 
resume work next week on the new mills of the 
Mt. Tom Sulphite Pulp Company, the agent having 
returned from Europe with new plans The mills 
will be much iarger than was originally designed. 
and upward of 500,000 more brick will be required 
to finish the job. Itis expected that the mills will 
be started up during the fall, if the special machin 
ery Which is to be constructed can be secured in 
time 

The old mill at Jackson, R. I., that has 
been standing idle for sixty or seventy years, has 
been purchased by B. B. & R. Knight, of Provi 
dence, and is to be remodeled and newly equipped 
with cotton machinery. The plant was first 
owned and run by ex-governor Charles Jackson, 


cotton 





It consists of a main building, with small addition 
in front, and a number of tenement houses Work 
of reconstruction will begin in ashort time. As 
soon as this factory is remodeled the last old-time 
factory village of New England will disappear.— 
Commercial Bulletin. 


At a recent meeting held in Memphis, Tenn., 
of the bondholders of the Sheffield & Birmingham 
Coal, Iron & Railway Co., whose property was re 
cently purchased at a foreclosure sale by Napoleon 
Hill and J. C. Neely, of Memphis, representing the 
bondholders, it was resolved to reorganize the com 
pany immediately on the formal transfer. The 
property includes three coke iron furnaces at Shef- 
field and mineral rights in neighboring counties. 
It is the stated purpose of the interested parties to 
put the furnace plant in operation at an early date. 
—Baltimore Manufacturers’ Record. 


The Lane & Bodley Co., Cincinnati, Ohio, during 
the week ending June 6, received orders for one 
five-hundred horse-power high-pressure Corliss en 
gine for the Des Moines Electric Street Railway 
Co., Des Moines, Iowa, five-hundred 
pound condensing engine, with surface condenser, 
for the Cincinnati Electric Light Co., Cincinnati, 
Ohio, and one four-hundred horse-power for the 
Evansville Gas & Electric Light Co., Evansville, 
Ind. Three such orders in one week show not only 
the demand for engines by electric light and power 
companies, but also the enviable reputation of this 
old company, which has been in the business for 
more than half a century. 


one com- 


A Toronto (Ohio) dispatch says: Representatives 
of a second English syndicate have been here, 
securing options on the remaining sewer pipe 
works of this place and vicinity, and, so far as can 
be learned, have been successful in securing all of 
them Syndicate No. 1 gobbled up nine works, the 
most of them being in Ohio and West Virginia. 
They left a few, which have been taken in by the 
other crowd, and all will be controlled by this one 
head of big capitalists. The present owners still 
retain stock in the concerns, and the works will be 
run by the present managers under orders from 
headquarters. The syndicate has purchased three 
fourths of the stock and the remainder will be held 
by home capital. 


The first iron and steel bridge works in the State 
of West Virginia has been so quietly developed 
from anordinary machine shop that it has never 
been noticed, and would probably never have been 
heard of had it not been recently the successful 
bidder on several county bridge jobs down in the 
lower part of that State. Ingram & O’Neill are the 
proprietors of the plant, and it is located at Hunt 
ington. They now have all the appliances, machin- 
ery, ete., for building bridges complete, and are 
now engaged on four new bridges, one of which 
goes to Kentucky, and the other three to points in 
West Virginia. Their is growing, and 
they recently built an addition to their shops.— 
American Manufacturer. 


business 


A Haverhill (Mass.) dispatch says: J. H. Winchell, 
factory has been the center of all 
the labor agitation for the past few months, and 
which is even now under the ban of the union, 
proposes to re-open his factory at an early date on 
the profit-sharing plan. He will employ only union 
men in his factory, but they shall be organized as 
the Winchell Shop Union, in opposition to the Inter- 
national. Mr. Winchell says he will have his own 
shop committees, and while the shop union can 
prevent any reduction in prices, all troubles can be 


whose shoe 


settled without any outside interference. The 
strikers regard this asa sign of weakening on the 


employers’ part, and will not take any step toward 
a compromise, but will wait for Winchell to take 
the first step. Some manufacturers anticipate that 
this movement will be made general, and other 
shops inthe city strike. One manufacturer declares 
that if this is done he will discharge every union 
man in his employ and run an absolutely free shop, 
This has been tried before in Haverhill, but has 
caused a bitter fight, as no doubt it would this time. 


On Decoration Day, experimental trips were 
made on West Lake street, between Western ave 
nue and 40th street, in order to adjust to the track 
the new motor which is soon to be operated on the 
West Side street railways. Attached to one car, 
numerous test trips were made by the motor, 
with entirely satisfactory results. This motor, 
known as the Connelly gas motor, is certainly one 
of the most ingenious of inventions. In outline it 
consists of a tank of naphtha, from which a pipe 
conducts the arising vapor down toa cylinder fitted 
with a piston. An electric spark causes an explo- 
sion of the vapor, setting in motion the piston, 
which in turn rotates a large drive wheel. So far it 
is exactly the principle of the steam engine, the 
explosion of the vapor being the operating force, 
instead of steam. It is to make this effective, relia 
ble and easily handled, that devices innumerable 
have been attached. One of these is the device of 
surrounding the naphtha tank and the cylinder each 
with a connecting water jacket. The explosions of 
vapor in the cylinder heat the water in the jacket 





surrounding it. This heated water rises into the 
water jacket surrounding the naphtha tank and | 
accelerates the vaporizing of the naphtha. Anin 

teresting device is attached for regulating both | 
speed and direction. Gearing on the periphery of | 
the drive-wheel gives motion to a small dynamo 
generating the electricity, which causes the explo | 
sion within the cylinder. The rapidity of these | 
explosions, which varies with the load to 
moved, is regulated automatically by a governor 
with the drive-wheel.—Jndustria World 


be re 


| 
connected 
(Chicago), 


The Mechanical Engineers. 


The next paper presented at Wednesday 
afternoon’s session was by Prof. John E. 
Sweet, the ‘‘Effect of an Unbalanced 
Eccentric in Shaft-governed Engines,” which 
was published in full in our issue of May 15. 

Mr. Jesse M. Smith in discussing the paper 


on 


expressed surprise at the position assumed 
by the circle as drawn by the freely moving 
weight, and was inclined to attribute its posi- 
tion at one side of the center of shaft, instead 
of beneath it, to the effect of unbalanced 
pressure the valve-stem. He _ related 
his experience with a shaft-governed engine, 


upon 


which showed some peculiarities in the indi- 
cator diagrams, the disturbance being similar 
to what would be expected from such a varia- 
tion of the path of the eccentric as had been 
Suspecting that it 
was due to unbalanced pressure on the valve- 
stem, he arranged to run the stem through 
the steam-chest at the back, providing it with 
in front. The 


observed by Prof. Sweet. 


a stuffing-box the same as 
distortion disappeared. 

Prof. 8. W. Robinson, who was not pres- 
ent at the presentation of this paper, dis- 
cussed it on Friday morning. For lack of 
time his discussion could not be presented in 
full, and we cannot give it; but he took the 
ground that the phenomenon was due to want 
of isochronism, illustrating his position by 
blackboard sketches to show that both analy- 
sis and some experiments which had been 
conducted by him were at variance with 
the results obtained by the author of the 
paper. The next paper was by W. W. Bird, 
entitled 


‘““ AN OPEN-END MERCURY COLUMN FOR 
HIGH PRESSURES. 


The mercury column described in this 
paper is the result of an attempt to provide 
for the testing of spring gauges used in con- 
nection with the work carried in the 
Mechanical Laboratory of the Worcester 
Polytechnic Institute. 

The object was to design a column which 
would give pressures from atmospheric to 


on 


200 Ibs. to the square inch, or higher if 
needed ; it should be sufficiently accurate for 
engineering purposes and at the same time 


not expensive, and, if possible, it should 
provide for taking readings at one convenient 
point. 

Referring to Fig 173, A A is a small iron 
tube connected at the 
Abe lower end with the 
glass tube B, which in 
turn is connected by a 
flexible tube C with 
the gauge or gauges 
" G G. They are fast- 
= ened to the carriage D, 
which runs on the rod 
EE. The tube A A 
Fig. 173. in this case is made up 
of four sections, each 
section being of  sufti- 

b ° ° 
x, cient length to give a 


pressure of fifty pounds 
when filled with mer- 
cury at 62° Fahr. 

The method 
of operating is 
as follows : By 

of the 

M mer 
is forced 





means 
pump 
cury 

into the 
umn. It rises 
in both the 
iron and glass 
tubes, the cock 
e being open. 


col- 


























E 





og 
When the mercury in the iron tube reaches 
the end of the first section it passes through 
the valve @ and down an overtlow pipe to the 
collector #, This tixes the zero mark on the 
Water is then put in at the top of 
glass tube by means of the pump W, and 
fills the top of the glass tube and _ the flexible 
tube C. 


scale. 


Closing the cock e, more water is 
forced in, and the mercury in the glass tube 
is displaced, thus forcing more into the iron 
the result 


valve a. 


tube, being an overtlow at the 
Thus the mercury can be lowered 


to any desired reading between 0 and 50, 
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while the level in the iron tube remains the | 


same, the gauges being moved up or down. 
to correct for the column of water. The 
operator at any time can easily assure him- 
self of the level of the mercury in the iron 
tube by forcing in more mercury until some 
comes down the overflow. 

When pressures from 50 to 100 Ibs. are 
desired, the gauge is corrected or its correc- 
tion noted, if any, for 50 lbs., by the first 
section, the valve a closed and mercury 
forced in until it comes down the overflow from 
the valve 46 and stands at 0 in the glass tube, 
the water having been returned to the pump 
or allowed escape. The gauge being 
brought to the proper place, the reading 
should be 50, or show the same as at the end 
of the first This gives a means of 
checking the measurement of the tube from 
atob. The operation is now the same from 
50 to 100 as from 0 to 50. And by closing 
the valves 6 and c, pressures from 100 to 150 
and 150 to 200 are obtained. More sections 
can be added if higher pressures are desired. 

By closing the valve f two gauges can be 
compared, by changing the water pressure 
with the pump W. 

By some simple means the valves a, d, 
c could be opened and closed from below, and 
thus a gauge could be tested from 0 to 200 
or higher, with an open mercury column, 
without going up more than eight or ten 
feet to take readings. 

The column at the Institute was built in 
general after this plan and is giving good 
results. 

Prof. Jacobus, in discussion, sketched on 
the board the column used at Stevens Insti- 
tute, saying that he might, ata future time, 
give amore complete description of it than 


to 


section. 


and 


was then possible. 

The next paper, which was by Prof. Geo. 
I. Alden, was read by the secretary in the 
absence of the author. It was entitled: 


AN AUTOMATIC ABSORPTION DYNAMOMETER. 


The desirability of maintaining a uniform 
load upon an engine used for experiments and 
tests, of accurately measuring the useful 
power developed by the engine, and of auto- 
matically regulating the rate at which energy 
is absorbed, led to the construction of the de- 
vice herein described. 

This dynamometer is essentially a friction 
brake, in which the pressure causing the 
friction is distributed over a comparatively 
large area, thus giving a low intensity of 
pressure between the rubbing surfaces. The 
pressure is produced by the action of water 
from the city pipes. Enough water is al- 
lowed to pass through the machine to carry 
off the heat due to the energy absorbed. The 
rubbing surfaces are finished smooth and 
run ina bath of oil. A valve operated by 
the slight angular of the dyna- 
mometer varies the supply of water, and 
consequently the pressure between the fric- 
tional surfaces, thus securing automatic regu- 


motion 


lation. 

Referring to the drawings, A (Fig. 185) is 
an iron disk keyed to the crank-shaft B. 
The sides of this disk are finished smooth, 
and each side has one or more shallow radial 
The 
outer shell consists of two pieces of cast-iron, 
CC, bolted together, but held at a fixed 
distance apart by the iron ring D—whose 
thickness is the same as that of the disk A— 
and by the edges of the copper plates FE. 
Each of these plates at its inner edge makes 
with the cast-iron shell a water-tight joint by 
being ‘‘ spun” out into a cavity in the iron, 
and held by driven rings # F. Thus be- 
tween each copper plate and its cast-iron 
shell there is a water-tight compartment, 
W W, into which water from the city pipes 
is admitted at G, and, passing to the oppo- 
site compartment through passages, as shown 
at O, is discharged through a small outlet 
at /7. 

The chamber M WN JX is filled with oil, 
which finds its way from V to M along the 


grooves, as shown at X (Fig. 188). 


grooves in the disk A, 

The shaft is free to revolve in the bearings 
of the cast-iron shell ( C. The shell has an 
arm carrying weights, as shown in Fig. 1. 
The arm has its angular motion limited by 
stops at P and @ 


An automatic valve at V (Fig. 184), and 
shown in sections (Figs. 186 and_ 187), 
regulates the supply of water to the ma- 
chine. 

The valve consists of two brass tubes 
fitted one inside the other, but free to revolve 
relatively to one another. The inside tube 
has one end closed. Each tube has slots 
parallel or nearly parallel to its axis. One 


other tube witha pipe rigidly fixed to the 
brake, and communicating with one of the 
compartments W. 
closes the whole. The valve is so adjusted 
that a slight angular motion of the brake 
varies the free water passage through the 
slots (see Fig. 187), and the aperture at //, 
through which the water is discharged, being 
small and constant, the pressure of the water 
in the chambers W W is thus automatically 
varied, 

The dynamometer is operated as follows: 
The chamber V N M being filled with oil, 
weights are suspended from the arm to give 
the desired load. The engine is started, and, 
when up to speed, a valve is suitably opened 


valve V, which latter being open, allows 
water to pass to the compartments W W. 
The pressure of this water forces the copper 
plates against the sides of the revolving disk 
A—with which they 
were already in con- 
tact—causing  sufli- 
cient friction to bal- 
ance the weights 
upon the arm, which 


Fig. 183. 











J 


then rises. This motion 
operates the automatic 
valve, checking the flow of 
water to the brake, and 
regulating the moment of 
the friction on the disk to 
the moment of the weights 
applied to the arm of the 
brake. The first trial of 
the machine gave remark- 
able results; the arm stand- 
ing midway between the 
stops, with only a slight 
and slow vibration, and 
this without the use of a 
dash-pot. The water 
seems a little sluggish in 
its action in response to the 
motion of the regulating 
valve, so that there is no sudden vibration 
of the arm, and the load is practically con- 
stant. 

The low intensity of pressure at the fric- 
tion surfaces, their smooth finish and perfect 
lubrication, a temperature main- 
tained by a uniform flow of the cooling 
water, and the sluggish action of the water 
in response to the slight motions of the regu- 


constant 


lating valve, all are favorable to the unusual 
steadiness and complete regulation realized 
in the actual operation of the brake. 

No discussion followed the reading of this 
paper, and at its conclusion the topical ques- 
tions were taken up until time for adjourn- 
ment. The first ‘* Does a boiler steam 
more freely if the tubes are arranged so as to 
be further apart, horizontally, in the upper 
rows than in the lower ones?” brought out 
very little in direct answer to the question, 
though several members showed how the 
tubes had been arranged, with the object of 
securing freer steaming. The second ques- 
tion related to earthwork dams, and elicited 
The next inquired how fast 
the dash-pot apparatus, such as is used on 


one, 


no response, 


the Corliss engine, could be worked? Mr. 
Barnes said he had known them to work 
satisfactorily up to 100 per minute. Mr. 


Raynal had run them up to 125, and thought 


that with a short lift (which he recom 





mended) they could be worked up to 200, 


tube connects with the supply pipe S, the | 


A flexible tube, R, en- | 


in the water pipe leading to the automatic | 
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Mr. Edgar Penney had known the vacuum 
dash-pot to be worked satisfactorily at 240 
revolutions 

The next question asked for the compara- 
tive advantages of horizontal and _ vertical 
bending rolls. The president said that he 
had seen vertical rolls working while abroad 
last summer, and that the plates seemed to 
be handled with much ease. Mr. J. W. Sce 
related an in which he 
horizontal rolls used in connection with a 
traveling crane by starting the sheets through 
the rolls, stopping them and hitching the 
crane onto the projecting end, and using its 
power to bend the sheets about the rolls. 
He said it broke the rolls all to pieces, but 
the roll maker had to stand that, and he 
didn’t know but that this might be consid- 
ered as among the advantages of horizontal 


instance had seen 


rolls. 

At Wednesday evening’s session three pa- 
| pers were presented, relating to chimney 
Burkitt 

Webb, we published in our issue of May 22, 
the for the part 
| mathematical to be of general interest. 
Mr. Barrus’ paper on ‘‘ A Universal Steam 
| Calisimeter,” which we hope to find room for 
| soon, elicited not so much discussion as warm 
| commendation from the members, the author 
| being greeted by a round of applause at the 


draught, one of which, by Prof. J. 


balance being most too 


conclusion of his pre- 
sentation of it. 
Topical 
were then again taken 
up, the only one pre- 
sented at 
which brought out 
much in reply, how 
being that in 
relation to the use of 
power molding ma- 


questions 


this session 


ever, 


chines. Mr. Edgar 
Penney saying that 


he had used a machine 
constructed much 
after the manner of a 
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The flasks, 
which were 18 inches square, were placed on 
the table, and the plate by which the ramming 
was done was attached to a shaft correspond- 
ing in position to the spindle of the drill. It 
was match-plate molding done in snap flasks, 
and was done much faster, and with much 
more even ramming than 
by hand. 

At the closing session, held on Friday morn- 
ing, several papers of interest were presented, 
some of which we have already reprinted. 
That by Mr. H. H. Suplee, on ‘‘ Equilibrium 
Arch Curves,” was illustrated by models 
made of pine blocks, which the author put 
together on the stage, showing that they 
were stable without abutments, that pressing 
the key into place separated the entire arch 
from the supporting center, so that the latter 
could be drawn out, and that they differed 
in these respects from the common arch, a 
model of which was also constructed to illus- 
trate the difference. The author 
that the curve was the same as that assumed 


drill-press, with very good results, 


had been done 


showed 


by a chain, suspended from each end and 
uniformly loaded. 

The final paper, by Prof. Jacobus, on ‘‘ The 
Effective Area of Screws,” brought out an 
animated discussion, in which Chas. E. 
Emery took the position that the efficiency 
of screws was largely question of the 
proper adaptation of screw to the boiler and 


engine. In experimenting with screws of 
different forms on the same vessel, it often 
happened that one particular screw would 
be better adapted to that particular engine 
than any of the others. If that happened 
to be a new form of screw it was concluded 
to be superior to the others, whereas in fact 
it might not be, except upon that particular 
vessel or one like it. Mr. Raynal referred to 
the difficulties of accurately measuring screws 
and said that where the pitch was measured 
from the drawings it was entirely unreliable; 
for by the time the variation of the pattern 
from the drawing, and of the casting from 
the pattern was taken into account it would 
usually be found that the drawing was very 
different from the actual screw. 

Mr. Henning said that with some of the 
alloys now being used for screws, which ad- 
mitted of the blades being made quite thin, 
the spring of the blades in action was in all 
probability quite considerable, so that the 
actual form when at work would differ very 
materially from its form when at rest. Prof. 
Jacobus in closing under the rules, called 
attention to the fact that his paper treated 
only of the effective area of screws, not of 
their efficiency, and said that the pitch was 
determined by measurement of the screws 
themselves, not of the drawings. 

The president reported that the committee 
on a joint society of the different engineering 
societies had made favorable progress, and 
would probably be ready to report at an 
early date. He took occasion to comment 
favorably upon the movement for the organi- 
zation of such a society, and thereby called 
out a very vigorous expression of opinion 
from Mr. Daniel Ashworth, opposing it on 
the ground of what he believed to be its aris- 
tocratic tendency. Mr. Ashworth believed 
that if the society took part in any movement 
to organize a society composed of members 
of the different engineering societies selected 
in accordance with some arbitrary standard, 
it would inevitably result in injury to the 
society. 


Chieago’s Third Fire-boat, “ Yosemite.” 


fire-boat, 
successfully launched on the 


Chicago’s third Yosemite, was 


81st ult., from 


Miller Bros.’ shipyard. The dimensions are 
as follows: 
PROGR: o's cs ces écciee OO feet, 
Breadth of beam....... ... 24 feet. 
Depth of ‘hold....:....3. @ feat. 
Tonnage, about........ .. 150 tons. 


The cost of the hull is about $12,000, and 
the entire cost, with machinery in, hose, etc., 
aboard, will be about $383,000. 
$2,000 the cost of 
fire-boat The new 
craft isa few feet longer than the Geyser, 
and has greater capacity in various ways. In 
appearance the two boats will look a great 
deal alike. 

The engines and fire pumps of the Yosemite 
were built by Charles F. Elmes, of Chicago, 
who also furnished the machinery for the 
fire-boats Chicago and Geyser, and the Mil- 
waukee fire-boat Cataract. 

The Yosemite has two sets of propelling 


This is said 
less than 
Geyser. 


to be about 


Chicago’s 


engines; they are double direct-acting, cylin- 
ders 18 inches diameter, 20-inch stroke. Pro- 
peller 8 feet diameter and 12 feet pitch. 

With a boiler pressure of 120 pounds the 
engines are expected to make about 175 revo- 
lutions per minute. In the engine-room there 
are set athwartships two sets of duplex direct- 
acting fly-wheel pumps with steam cylinders 
164 inches diameter and 12 inches stroke, and 
water cylinders are 94 inches diameter. Their 
combined power for fire duty is 6,000 gallons 
of water per minute, with eighty pounds 
boiler pressure. 

The boiler is made of Otis steel; it is 16 
fect long, and its cylindrical shell is 10 feet 
diameter, It contains 2,300 square feet of 
heating surface. It was built by J. Mohr & 
Sons, of Chicago. 

On each side of the boiler there will be two 
10-inch which are to be con- 
nected at the forward end of the pilot house 
by a bent pipe, on each side of which will be 
seven 34-inch gates, 

An tank isto be located in the for- 
ward end of the boat, capable of holding 800 


water mains, 


iron 





) 


~~ 


1 


gallons of water. 
water to be used in localities where the 
supply is of such a character as to render it 
unfit for steaming purposes. 

The Yosemite 
stream of water 450 feet, ¢ 
300 feet, 83-inch 
twenty 14-inch streams 160 fect. 

The new boat is expected to be ready for 


4-inch 
ight 2-inch streams 
350 feet, 


will throw one 


two streams or 


and will undoubt 
herself 


duty in about two months, 
edly give a good account of when an 
opportunity occurs, 

Be > = 
Progress in Heating Cars by Steam. 


the ag 
rsa Pie car 


to date of tation 
the 


form in a recent 


The net results 
for the 
stove are given in concise 
of the 
gone thoroughly into the subject, and ascer 
be what roads have 


this direction, and how 


banishment of 


issue Engineering News, which has 


tained as nearly as may 
done anything in 

Tables and a railway map are pub- 
giving the results. On 8,465 miles of 


trains run during the 


much, 
lished, 
railway all 
past winter 


passenger 
steam from the 
locomotive. Companies 10,912 
miles more have over half their cars equipped 
operating 


were heated by 


operating 
for steam heating. © Companies 
17,516 miles have from ten to fifty per cent. 
of their cars equipped, and companies con- 
4,550 miles been conducting 
experiments. The total amounts to 91,448 
miles controlled by companies which have at 
toward the 
ment of the car the substitution 
therefor of steam-heating systems supplied 
from the locomotive. These 
however, represent fully the progress made, 
se the have 
progress are mostly those having the heaviest 
The tables given show that 
which 
the passenger cars 


trolling have 


least made a_ beginning abolish- 


stove, and 


figures do not, 


because roads which made most 
passenger traffic. 
7,391 
nearly 25 
in use in the country. 


prising result of the trials so far has been the 


been equipped, is 
of all 


Perhaps the most sur 


cars have 
per cent, 


with which steam has been supplied. 
difficulty cn 


ease 
Most railroad men knowing the 


This is a reserve supply of 
water 
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time with passenger trains, honestly thought 
that any use of steam from the 
boiler for heating purposes would inevitably 
result in the 


locomotive 


in a noticeable decrease 


lives is concerned, It must now be concluded 
that this opinion was founded upon a misap- 
prehension regarding the proportion of steam 
required for heating as compared with that 
required for the work of drawing trains; 
out of fifty-seven 
to the 
tives cause 


question, 
appreciable increase in fuel con- 
forty-one replied that it did not, 
slight,” and two ‘‘ imper- 
New York, & 
‘‘Appreciable, but no difficulty 
enough.” The Lake 
Shore & Michigan Southern said it was ‘‘ ap- 
preciable trains exceed eight cars,” 
No tests of this matter are reported by the 
to an inquiry for them by 
our contemporary, but it is fair to infer that 
practical results showed that tests were un- 
or they would have been made. 
difficulties 
is made evi 


sumption?” 
five that it 
ceptible.” 


was ** 
The 
Boston replied, 


Providence 


about having steam 


where 


roads in answer 


necessary, 
The 
show them 


reports respecting other 
to be slight, and it 

dent by this very creditable piece of work by 
the Hnginecring News, not only that the car 
stove is doomed, but that it is probable heat- 
the will be 


the generally accepted substitute for it. 


ing by steam from locomotive 


—>e 





About Measurements. 


from Electrical | 


journal. 


take the following 
an English technical 


We 
Plant, 


the writer: 


“An old engineering acquaintance, not 


unknown to technical journalism, writes to | 
us privately in a very interesting strain con- | 


cerning several topics of at least indirect | 
importance to electricians, and we think that | 


‘some of our readers may enjoy a chance of | 


sharing these remarks : 
‘‘ Holland is a most interesting country. 


2 i - ‘ | 
countered in keeping up steam for making 


effi- | 
ciency so far as the main purpose of locomo- | 


for | 
companies giving answers | 
**Poes draught on locomo- 


Most | 
of our readers will probably be able to name | 


MACHINIST 


idea proves no more penetrating than that of 
said arc lamp; and soyou fall asleep and 
dream of Noah’s ark, and the pyramids, and 
Piazzi Smyth, and wonder if Noah’s ark 
was the arc of the meridian, and if it was 
really ten million meters long, or whether it 
was a switchback railway niade to carry the 
pyramids from the North Pole to the equator, 
and you can see the old ark sailing up the 
Zuyder Zee, and wonder where it will perch; 
and this makes youdream of Irish measures, 
and you sigh for the sixpence which the 
Irish cab driver charged you to ride the forty 
perches from the railway station to the hotel; 
and when you wake you are oppressed with a 
feeling that you have to ascertain how many 
liters there are ina pound per square inch, 
and the number of gallons in an arc of the 
meridian, and what vacuum per square centi- 
meter is equivalent to forty perches per 
square inch of a column of mercury five 
liters long.” 


Amsterdam is as full of canals as one could 
wish. This makes a fine, open sort of city, 
but they counteract this by the narrowness 
of cross-streets and alleys—not more than a 
meter wide. Yes! no old yards for me now! 
I have to act on the square, or rather the 
cube, meter here. It is curious, though, to see 
how English measures come into the engi- 
neering here. Our dredger specification is a 
/compound of metrical and English dimen- 
sions. 

‘““The specified pressure is 90 pounds. 
The steam gauge registers kilos per square 
centimeter, the vacuum gauge reads in deci- 
meters, the pump gauge in atmospheres; the 
indicator is English,in pounds per square 
inch, so that one has to go through a course 
| of mathematical gymnastics, and spring 
'from point to point like an Alpine goat, 
| until, by bedtime, one’s mind becomes lined 

over with hideous goblins, and the mystic 
| figures 39.37 dance riot among claimants 
| (ranging from 13.9 to 14.8) for the honor of 
| translating pounds per square inch and kilos 
|per square centimeter, until a 300-liter 
| dredge bucket of blue clay is dumped on the 
top with a force of 24 atmospheres, and then 
| all becomes vacuous to the extent of 760™/™, 
| which the reverse side of my meter rule 
| shows to be 297 ,', full bare, as I once saw a! 
| dimension of a boiler plate thickness written 
by an inspector. 
| ‘* This science of numbers is very fine, and 
| when decimal points run amuck on a quarto 
| sheet of figures, as they are prone to do 
| unless you know your probable answer, you 
| are likely to spend all the beautifully saved 
time of the system in hunting for them, only 
to find that they mount up by fits and starts 
| | ten- fold or one hundred-fold,or suddenly retire 
| to the far rear microscopically reduced, and | 
you turn with relief to Rankine and read ready for occupancy. One may sce the little 
that a ‘yard is the distance, etc., between | nests from below through the glass. 

two marks on acertain bar, etc., at West-| The dear little fellows seem happy and 
minster,’ or you can go to the Guildhall and | contented, although they live in the full 
measure it off by steps; and the great arc of | glare of light by day and by night. 

the meridian becomes as dim as an arc lamp! A _ bird’s nest one expects to find hidden 
in a fog, and the brilliancy of the metrical beneath a branch in some cool, shady spot, 
| 
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Spring Birds Build Homes in Electric 
Light Globes. 


A new use has been discovered for elec- 
tric light globes. The spring birds have 
found that they make excellent places in 
which to build their nests, sheltered as is the 
inner space from the winds and storms, and 
| many a lively and lovely courtship may be 
'seen almost any day by glancing at the top 
of the tall poles. 

The new comers perch upon the edges 
of the globes and peep and twitter to one 
another as they make their connubial ar- 
rangements. Then they may be seen bring- 
ing their twigs and bits of straw and twine 
preparatory to beginning housekeeping. 

A day or two later and the domicile is all 
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The BEST HAMMERS in the WORLD 
RUN BY BELT, 


Over 1500 In Use. 
Three Styles, 15 Ib. to 500 Ib. Heads. 


Our FORG ES heat irons fast enough to keep 
Hammers and men fully employed. 


Send for Catalogue and Prices 


BRADLEY & COMPANY, Syracuse, N. Y. 
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THE STRAINS IN FRAMED STRUCTURES. 


Hundreds of cuts and 21 full-page and 8 folding 
plates. By Prof. A. Jay Du Bois. FIFTH 
EDITION, new and enlarged, and partly 
re-written. 1. vol., 4to, cloth, $10.00. 
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Lead—An advance has taken place owing to 
increased demand from consumers. Present quo- 
tations are 4.40c. 

Spelter—The market has been fairly active, con- 
sumption keeping well up with production. We 
quote Prime Western, 5.60c. to 5.70c¢. 

Tin—No change of importance is to be recorded 
since our last report. Prices have ruled at 21.40c. t 


and not in so conspicuous a place as this. 
But if the birds are happy there it is to be 
hoped that the faithful employes of the 
electric-light companies will not interfere 
with them.— Boston Advertiser. 


21.70c. 
-_e Antimony—The market has ruled quiet but firm. 
, 3 - Ww > quote Hallett’s, 19l4c. to 20c.; Cookson’s, 28c. 
An iron bridge, 120 meters in length, Lard Oil—No change in price has taken place. 
: . . Ve quote 53c. for Prime. 
which was being thrown across the river “® uote ® 








Lot at Boissé Puchot, in France, 
pletely overturned last week by a violent hur- 
ricane. The bridge had fixed. 
Three men were at work on the structure; 
one was killed, and the others escaped with 
difficulty. , 


was Coim- 
ale 


“WAN TED* 


ray 
** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


not been 





ome 


. Wanted—A lot of good machinists. Address Frick 
One year ago the 6th of June, Seattle, | company, Waynesboro, Franklin Co., Pa. 
Washington, was visited by a fire that de-| Wanted—A first-class pattern maker. Steady 


work and good pay to the right man. Address Box 


16, AMERICAN MACHINIST. 

Foreman wanted to take charge of a machine shop; 
competent to manage men, and exp’d in steam en- 
gine building. Address N. M., AMERICAN MACHINIST. 

Pattern Maker—first-class—wants a situation to 
have charge. 16 years’ experience; age, 32; one 
year as foreman. Box 23, AMERICAN MACHINIST. 

Wanted—A first-class pattern maker; one acquaint- 
ed with saw-mill machinery. Address D. J. Murray 


stroyed $12,000,000 worth of buildings. In 


one year $6,000,000 have been rebuilt. 








Machinists’ Supplies and Tron. 





New York, June, 14, 1890. 
Iron—American Pig.—The market has developed 


no new features of late worth mentioning, and | Mfg. Co., Wausau, Wis. 
quotations remain unchanged. Southern brands Wanted 


d—Good machinists and moulders at good 
wages with steady employment. Address Ottumwa 
Iron Works, Ottumwa. Iowa. 

Machine shop foreman wants a change; experi- 


are held with slightly more firmness, and a little 
more interest is taken inthe market by consum- 
ers. 

We quote Northern brands No. 1 Foundry, $18 to 


$18.50: No. 2, $17 to $17.50. Southern No. 1. $17 to enced on steam engines and general jobbing. Ad- 
$17.25. Southern No. 1, Soft, $16.50 to $16.75; No, | dress W. C. M., AMERICAN MACHINIST. 


2, $16 to $16.50. Wanted—Five or six good vise hands, Scotchmen 


Scotch Pig—The transactions have been small. preferred. Permanent employment to the right 
We quote Eglinton, $19.25 to $19.50; Dalmelling- | men. Apply to Erie City Iron Works, Erie, Pa. 
ton, $21.50; Summerlee, $23 to $23.50; Coltness,| Wanted—A first-class foreman to take charge of 


$24 to $24.50. 
Bar—The demand has been fair during the week, 
but prices rule in buyers’ favor. 
We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2 for round lots on dock. 
Copper—The consumption at 
heavy, and the market is firm. 


<4 


about 40 men building iron working machinery. 
Address Box 28, AMERICAN MACHINIST. 


tern makers; steady work. Rents and living cheap. 
Address Haxtun Steam Heater Co., Kewanee, III. 


Wanted—A few first-class machinists. State ex 


present is very 
Lake Superior In- 


got is quoted at 1534c. We quote Arizona at l4c. to | perience, age, habits, etc., and give reference. The 
15¢c., and common casting brands at 13%ce. to 1444c. | Canton Steam Pump Co., Canton, O. 


| would 
| AMERICAN MACRINIST. 


Copy should | 


| stating reference 


Wanted—Six first-class machinists and two pat- 


| pay standard wages to good, 


18 








Capable young man wants position as draftsman 
or assistant sup’t; exp’d on engines and general ma 
chinery. Address Box 31, care AM. MACHINIST. 

Wanted — Reliable, first-class, experienced machin 
ist for all-around work. Address, stating kind of 
work familiar with, wages wanted, etc., for steady 
work year to year, Box 29, AMERICAN MACHINIST. 

Wanted—Two good die makers for drawing and 
stamping dies for brass. Steady work and good 
wages to first-class men only. Edward Miller & 
Co., Meriden, Conn. 

Young man, well posted in mech. drawing, and 244 
years in carpenter shop, handy, steady and reliable, 
like to learn pattern making. Box 30, 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad 
dress Morgan Engineering Company, Alliance, O. 

Draftsman Wanted—Presses, dies and 
machinery. Write, stating age, where 
| ployed, and salary expected, to the Dover 
Works, Dover, Delaware. 

Wanted—Foreman for small brass foundry within 
150 miles of Chicago. One used to getting out first 
class snap flask and moulding machine work. State 
age. experience and salary expected. Apply to 
C. 8S. H., AMERICAN MACHINIST. 

W anted 
Chester 


general 
last em 
Machine 


the 
Pa. 


hands at 
Chester, 


First-class tool and vise 
Foundry & Machine Co., 


| Also first-class fitters on heavy engine and machine 


work. Steady work and liberal compensation 


| guaranteed. 


Wanted—A first-class tool maker, competent to 
make and maintain shop tools, jigs, reamers, etc. 
Steady work and good pay to a capable and ener 
getic man. Address, with references, The Westing- 
house Machine Company, Pittsburgh, Pa. 

Wanted—A foundry foreman; a man of steady 
habits. having experience in handling men, the mak 
ing of heavy castings in dry and green sand. Apply, 
and experience, Lewis Foundry 
and Machine Co., Limited, Pittsburgh, Pa. 

Wanted—First-class machinist, accustomed to 
close and fine work, and capable of making heads 
for the Adams automatic bolt threading machine. 


| Steady work and good wages. Only an ¥ man 
need apply. Address, with particulars, Capitol 


Manufacturing Company, 125 to 137 Rees street, 


| Chicago. 
| 


Wanted—One or two first-class moulders to work 
on general castings. both dry and green sand. 
Location, 50 miles from Pittsburgh, Pa. We will 
sober, practical me 
chanics. Don’t apply unless you can fill the bill, 
as we will discover it very soon, Address ** Foun 
dry,’ AMERICAN MACHINIST. 





Wanted—A first-class machinist, with capital, to 
take stockin the Fosmir Iron Works. One with 
experience to take charge of blacksmith and ma 
chine shop. A middle-aged man with plenty of 
experience preferred. A good opening. Address, 
for further information, J. F. Fosmir, Station C, 
Box 144, Los Angeles, Cal. 

Wanted —A good general machinist,a boiler maker 
competent to lay out work, and a blacksmith who 
can do oil-well work. Strictly sober men wanted. 
Steady work with chance of advancement to the 
right men. Address, stating age, experience, and 
wages expected, The American Foundry and Ma 
chine Co., Bowling Green, Ohio. 








+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion, 





Cheap 2d-h’'d Lathes & Drills. S. M. York, Clev’d,O. 
Koopman’s Scales for quick measurements. 
Just out; aluminum-steel hack-saws, hard 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ free. 
Crescent Mfg. Co., Cleveland, Ohio. 
Light and fine machinery to order: Foot Lathe. 
Catalogue for stamp. E. 0. Chase, Newark, N. J 
Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 
Complete list of our Seales and other new tools 


but 


specialties 


for 2c, stamp. A. 'T. Koopman, Chicago. 
Wanted—Customers for our new Radial Drills. 


C. H. Baush & Sons, Holyoke, 
2nd-hand machinery, in good order : 
Maslins, 165 First street, Jersey City, 

Engineers wanted to send their addresses and re 
ceive free a 2cent book, “Hints and Suggestions for 
Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—Second-hand cutting off machine (small 
size) in fair order. Give size, condition, maker's 
name, and price. Address Moseley & Co.,’Elgin, Il. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—A_ first-class 
Ohio. Large business on engines, etc. 
ground. Will sell at a bargain on long time if sold 
atonce. Ill health cause of selling. Address E. E., 
South Oil City, Pa. 


Mass. 
very cheap. 
J 


small machine shop in 
On leased 




































































Fitchburg Machine Works, 


Manufacturers of 


Mictal-working Mlachinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURC, MASS. 


SEND FOR CATALOGUE E. 







Nos. 





A. J.WILKINSON & C0. 


Box 3600. 


MASS. 
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FRICTION 


CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 


o> ns TLE >< REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG, io 
oe ~ PRICE N oF 
<> ane oe Se i-..% _ 30.00 in a4. $1.0 
WICHOLSON FILE CO. on ~_ © 3 x —. oe 7 V.. 4 ae “ 
om ‘ eee ne eae 
* RCHOLOON FILE COs i ie 5 + 3 5 "4 BO id. to 2.10 
a = BST Ng os 18 5 $25 
cS TN TL ee ta 23 8 184 1.10 17... 5M 4.00 
_ 4 & a I Set eke 70 Pull + as 31:10 
i = Cc. WW. LeCOUNT, South Norwalk, Conn. 
(— ) MCHOLSON FILE GO Jo 
anayel > CLUTCH PULLEYS AND 
¢ MONOLSON Tie 6 a od 
Doccae tims a. 





North Adams, Mass. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 

Makers of Implements for 

~_ Standard Measurements. 

Over 

43,900 
in 
Use. 





Flat Bar Gauge. 
JAS. A, TAYLOR & CO. 


Crescent Gauge. 





TO INVESTORS OR MANUFACTURERS. 


POR DALE 


Address, NOTTAD, 


E. DES MOINES, IOWA. 


—A dezirable article to manufacture, 
—A line of heavy machinery 
—Which has been well tested. 

—Is now in practical use, 

—Secured by Patents, 


Box 44. 











BUFFALO FORGE Co.. BUFFALO, IN. Y. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, 


BABBITT METAL 


Cooke & Co.’s Special Brands, 
ACME, for high speeds and he 


(Registered English Patent Agent According to Act of 
Varliament,) 
252 BROADWAY, NEW YORK. 


European Patents obtained at low rates and sold 
on Commission through London House. A good 
invention is worth as much in Great Britain as in the 
United States, Competent draftsmen employed on 
the premises, and special terms allowed inventors 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
Sr1o Walnut St., Philadelphia, 


¢" Our Newand Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish bis address. 


SAVE BELTING. | 





SATARA Belt Dressing 
is oe only preparation of 
kind that preserves belting 





avy work. also obtaiaing their U. 8. patents through the 
ty Agency. (CORRESPONDENCE SOLICITED.) 
SUPERIOR for jobbing and general use 
3 J ni ° : “Star” Screw Cut- 
Foot Lathe L ting Auto- 
ari : Swings matic Cross 
RELIABLE, for shafting bearings Swings natie Cros 
for ordinary service. A 





Write for prices or send us a sample 
order. 
















Scroll Sews, ini Coipiogue 
Cireular ree 
22 CORTLANDT ST., SSrordacra: fe Patuctinery, 





NEW YORK. Seneca Falls Mize Co, 687 Water St., Seneca Falls, N.Y. 








while making the running of 
loose belts possible, and 
doing away entirely with 
| vome belts. 

MANUFACTURED BY 


Lennox & Briggs, 


Leather Manufacturers, 
Haverhill, Mass. 


SAVE POWER. 
SAVE LABOR. 
SAVE MONEY. 











Order 35c. Trial Package. 


JUST PUBLISHED. 


1 Vol. 12mo., cloth, $1.50. 


SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 

BY 
FREDERIC A. HALSEY, 
MECHANICAL ENGINEER. 

FULLY ILLUSTRATED. 
ANALYSIS BY THE BILGRIM DIAGRAM. 


D. VAN NOSTRAND COMPANY, 


23 Murray and 27 Warren Sts., New York. 
Copies sent by mail on receipt of price. 


TOOL 


STEEL 


WILLIAM JESSOP & SONS, L’D. 


NU 
val Chief American sDalice, 


SHEFFIELD, 91 JOHN ST., NEW YORK. 


BPNGLAND. 














WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WorRTHINGTON 
$8 LIBERTY STRE 
NEW YOoRK 


ET 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
86 Queon Victoria St., London, Eng. 








Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in, 


T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St., N. WV. City. 

Sets of Castings for Engine illustrated at - 

steel — Con yee Kod and Roe k Shaft and. —e Fane 


ings, boxed and shipped on receipt of 00. Th 
blue prints of working drawings, Nd a nrc 








GLEASON MACHINE TOOLS 


Engine Lathes, 22 inch to 72 inch swing. 
Iron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 





BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oll, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 





SEND FOR CIRCULAR AND PRICES. 


GEO. A. BARNARD, 


15 CORTLANDT ST., NEW YORE. 
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apPARK tir 
; an PARK MFG. CO., 


Portland 
Street, 


Boston, 
Mass. 


‘ne most reliable under varying stearm pressure of any 

Saeetes known. Will work from 15 pounds to 180 pounds 
thout any adjustment. Theonly Automatic Injector 

os will thoroughly ia we rd when shut - thus pre- 
enting freezing. very Guara 


INJECTORS AND JET APPARATUS 









TO THE BOILER 





Out Theoretically Correct, 
For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
to 


Successor 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 








McFADDEN CO., 


1025 MARKET ST., PHILADELPHIA, 


LACKAWANNA 
GREASE CUP 


WIIl Save its Cost In Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
A lubrication of macbine Works 
equally well in every possib 6 position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa, 








SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the publish- 
ers direct, at the price then ruling, viz.: 
5 Cents a Copy. 

1886. 
Pattern Making, Various Articles on. 

Barrows. Appearing in 29 issues. 
Foundry Practice, Various Articles on. By Robt. E. 

Masters, appearing in 16 issues. F 
Strength of Different Mixtures of Cast-iron and 

Method of Testing. By Robt. E. Masters, April 

4 


By F. W. 


24. 

Foundry Practice, Articles on. By Foundryman. 
{(L C. Jewett.) Aug. 14, Sept. 25, Dec 18. 

Foundry Practice, Articles on. By 8S. Bolland, May 
8, 22, 29, June 26, July 10. 

The Morton-Poole Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H. Babcock and C. A 
Smith, July 3, 244, Aug. 7, 14, 21.Sept. 25. 

Machine Shop Cost and Time Accounts. By A. J. 
Shaw, oa? Metcalfe and C. A. barton, Aprii 
3, 17, May 8 

Tests of Iron. "By David Spence, April 17, Oct. 30. 

Traction on Grades. By A. B. Ropes, Oct. 30. 

Wilson’s Valve Gear for Locomotives, Oct. 30. 

Casting Face-plates Face Up. By David Spence, 
Oct. 23 

A Job M) “Shaft Straightening. 
Oct. 23. 

Inventory Valuation of Machinery Plant. By Ober- 
lin Smith, Aug. 7. 

Making a Cast-iron Sheave. 
31. 

w Dredge Boiler designed by Norman Wheeler, 
"Jaly 17 

Core Me en with Rotating Back. By Thos. Wathey, 
July 24. 

Universal Table for Lathe Change Gears for Screw 
Cutting. By Joshua Rose, July 24 

Gating, Clamping and Securing Chaplets. 
thew Wiard, May 1. 

Printing Frame ‘and Manner of Making Blue Prints. 
By C. L. Redfield, July 31. 

Some Pressure Tests. By C.O Sine, Nov. 27. 

An Expanding Mandrel—Turning Tapers. By Chas. 
S. Beach, Nov. 27. 

Core Making in Foundries. By David Spence, Nov. 


By F. L. Johnson, 


By P. 8S. Dingey, July 


By Mat- 


Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14. 

Rolling Conic Sec . Applied to Gears. By Geo. 
B. Grant, Nov. 

Ninety-inch Monit Fire-box Boiler, Nov. 6. 

Spacing inthe Milling Machine. By Chas. 8S. Beach, 
Aug. 21. 

Engine Crossheads. By J. G. Tramis, Aug. 21. 

Traction and Adhesion. By A. B. Ropes, Aug. 28 

Internal Key- —, on Milling Machines. by ‘A. 
B_ Landis, April 17 

Tapping Holes in Boilers. By A. B. Landis, April 
24. 


How to True Emery Wheels. By L. Best, April 24. 

Work and System in the Drawing-room. By C. L 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. H. Bradt, 
Aug. 28. 

Moulding a Screw or Worm without Cores. By 
George Allge, Sept. 11, 18. 

Power Absorbed in Cutting Cast-iron. 

Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. 

Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. By 

A. G. Brown, Sept. 4. 

Truing Up and Replac ing Milling Machine Centers 

with Accurate Alignment. By A. B. Landis, 

Jan. 16. 

Methods of Working and Tempering Steel. By S 

W. Goodyear, Jan. 9 

Slotting Tool. By J. J. Bingley, May 8. 

How to Make Clean Solid Castings at Least Possible 

Cost. By Matthew Wiard, April 10. 

Truing Milling Machine Centers. By W. R. Ballou, 

April 10. 

Lining Engine Lathes. 
10. 


By J. G. Tramis, April 10. 

By A. B. Landis, April 10. 

By John J. Grant, April 10. 

By Fred. H. Colvin, 


By James F. 
By Chas. A 


By Chas. S. Beach, April 


Steam Piping. 

An Equalizing Dog. 

Screw Cutting Dies. 

Some Handy Shop Tools. 

April 3 

we id Bells for Blast Furnaces in Green Sand 

Without Patterns. By Geo. O. Vair, April 3. 

Furnace for Heating Long Bars. By W. G. Rich- 

ards, April 3. 

Cutting Tools—Roll Turning. 
Oct. 16. 

Hydraulic Forging. By J. Richards, July 10. 

A * Box’ Jig. By C. E. Simonds, June 19. 

Cheap Testing Machine. By Wm. Merrill, Feb. 6. 

Boring Deep Holes. By A. B. Landis, Mar. 27, 


By 8. W. Goodyear, 


May 8&8. 
Working Steel and Iron. By 8S. W. Goodyear, 


Feb. 13. 

Inventory Valuations of Patterns. By W. E. Mathe 
son and others, Jan. 9, Feb. 13, 20, Mar. 6 

Making Cast-iron Half Boxes. By A. J. Shaw, 
Feb. 6. 

Draining Steam Pipes. 

Brazing and Welding Iron. By J. F. 


Mar. 6. : 
Deep Holes by Continuous Boring. By A. B. Lan- 


dis, Mar. 27. 

Slotting Machine Tool. By Wm. Foster, Mar. 20 

Compound pages for Stationary or Fac Sony Pur- 
oses. By W.H. Hoffman, April 24, May 1, 22. 

Basinaering ABA, Articles on. By W. H. Hoff- 
man, Mar. 13, July 24, 31, Aug. 21, Oct. 9. 

Self-contained Engines. By W. H. Hoffman, Feb. 27 
Mar. 6. 

Curving Qualities of Locomotives with High and 
Low Centers of Gravity. Oct. 16. 

Making Large Spur Gear Wheels. By P. 
Oct. 2. 

Normal Theory of the Gear Tooth Curve. 
B. Grant, Mar. 13, 20, Oct. 9. 

Return Tubular Boilers. 
Dec. 4, 

Colees +4 Steam Botlera. By Wm. Lowe, Mar. 

ay 15 By F. A. Halsey, May 1 

Railroad ( out Cards and Expense She ets, April 24. 

The Milling Machine—Its Construction and Uses. 
By John J. Grant, Mar. 20. 

Mechanical Arrangements . ee N. Hudson Coun- 


By W. E. Crane, Feb. 6, 
Hobart, 


S. Dingey, 
By Geo. 


By Wim. Lowe, Nov. 27, 





ty Cable Railway, Mar. 20. 











HALL DUPLEX xX STEAM PUMPS. 


Send for 1890 Cat r 1890 igo Catalogue. 


HALL STEAM PUMP CO,, 


3! LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. panei 











Fire Pump. 























WHY THIS IS PUT HERE! 
For thereason that if you are 
interested in raising water or Ps 
— by steam power, we wish 
your attention to the 


CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pum 


Call or write for our new 9 page Illustrated Descripti k —_ Red 
Prices, and hundreds of A-1 Te stimonials. Mailed Free. a ee 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y. 


Maslin’s _ Patent Steal Fump. 








oe —|\ COMPLETE STEAM Pump © 









: 12, & Dec, 3, '89. 
ae 0 SIZES FROM $7 T0 $75 Cheapest wa aoe yr Steam Vacuum 
WATER SUPPLY TANKS. Pump. Handling DIRTY and GRITTY 
hy Dwzeheli FIRE PUMPS «etc, LIQUIDS without Wear, Oil or Care, 


Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic ‘Purpose s. Write or call 
for Circulars, JoHN Mastin & Son, Sore 


Manur’ks, 155-167 ist ft., Jersey City, N, %§ . 
CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING mS T E k L 


ESTABLISHED 18509. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


PUNCHING =° SHEARING MACHINERY 
**»° BOILER MAKERS ROLLS. 


New Doty Mayra RING ©: 
Janelle Wifensin 


= Mixers : 









































—_THE— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end) in a day. In use in the 
leading Railroad Shops of the country. Combination Cutter 
for removing 2 in., 2 1-4 in., 2 1-2 in. and 3 in. flues, $50, Sent 
on approval to ‘Railroad Co's. Liberal Discounts to the Trade. 


’ VANCE TUBE CUTTER GO., Geneva, N. Y. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
The best non-conductt material hnowa 
“frade-mang 








for Steam Pipes and Boilers. Can 
easily removed and _repeat- 
edly reapplied. 


(TS PLASTIC NATURE INSURES AN AB- 
SOLUTELY TIGHT JOINT. 


Requires less thickness than any other 
covering. 


FOSSIL MEAL C0. 2 Cedar St., N. Y. 


PATENT OILERS, CYLINDER SIGHT 


FEED CUPS. 
Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. FE. LONERGAN & 60., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


PLANER VISES. 


THE GILKERSON MACHINE Co., 
HOMER, N. Y. 


Reet’s Fores Blast Rotary Blower 


FOR 


FOUNDRIES, SMITH SHOPs, ERE PMATIO 
TUBES, VENTILATION, ETC 






W. 
















SHARTLE’S 
BULL DOG, 





THE HARDER YOu 
PULL, THE TIGHTER 
IT HOLDS, 


CL ” 
This style is made for general iain shop use from 1 3-4 
in, to8 in. or larger. Can't slip. No wrench required, and 


satisfaction guaranteed. Write for catalogue showing the 
different styles, MANUFACTURED BY 


THE MIDDLETOWN (OHIO) MACHINE CO. |SLOW SPEED, POSITIVE BLAST, 


PERFECTLY BALANCED, 
UNIVERSAL RADIAL” 


Best Mechanical Construction. 


RADIAL DRILLING a | P, H, & F. M. ROOTS, Manufacturers, 


= THRE DESIGNS. SIX SIZES seers coe 


S, TOWNSEND, Gen, Act. 2 89 Cortlandt St, 


a & (0., Selling Ants, NEW YORK. 








| ~ EMBODY ALL DESIRABLE FEATURES 


“ae PRIGES $490" UPWARD 








UNIVERSAL RADIAL DRILL CO 


NCINNATI 





d\ Writing, Weise “Mention This Paper. 


[Juz 19, 1890 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 


After the fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addt 


tion now = built to their extensive works. 


phiet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





NEW YORE, N. Y. CHICAGO, ILL. ATLANTA, GA. MINNEAPOLIS, MINN. 
41 Dey Street. So. Canal Street. 9 No. Pryor Street. 707 Lumber Exchange. 
POND ENGINEERING Co., | This ~ of Feed Water Heater is the Best 

AND THE 
CONTRACTING ENCINEERS, 
Fngines, Boilers, Pumping Engines, Feed [ 0 W F 
Pumps, Feed-water Heaters and ii Rc oy 
Purifiers, Injectors, &c. HEATER 


Send for ILLUSTRATED CIRCULAR. 


St. Louis. Chicago. Kansas City. Omaha. 


“Ga THOS. H. DALLETT & C0. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 














on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


m Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 

Bridgeport, Conn. 

POND ENCINEERINC CO., ACENTS, 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, 








(00RD) ARN RBR AMAA) ER A A a 





Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG, PA. 


Ide Auto. Engines. Portable and Traction 


Engines. Steam Road Rollers, Boilers of all 

descriptions. 

New York Office, FLEMING & KIMBALL, 17 Dey St. 

New England Office, JoHN Post, Jr. & Co., 70 
Kilby St., Boston. 

Baltimore Office, Thomas K. Carky & Bro., 35 


Light St., Baitimore. 








Send for Catalogue D. 


The HOPPES Live-Steam Feed-Water Puriier 


Guaranteed to Prevent Scale in Boilers. 


Easily Cleaned. 


HOPPES MANUFACTURING Co., 
SPRINCFIELD, OHIO. 














(STEEL PRESSURE BLOWERS, FAN BLOWERS. 
. EXHAUST FANS. icon 
LEVER & CRANK BLOWERS, 


PORTABLE FORGES. 
VRE BENDERS & SHRINKERS. 

















WESTCOTT CHUCK CO,,iuisft,t. 


MANUFACTURERS OF Geared Combination Chucks, A. 
jot an aw. 

Jaws Reversible. 

Diameter. Capacity 

LATHE and DRILL) is "Sees 
1088, « Bae 
18 “ 18 “ 

Cc 4 U CG K > ae “ a “ 
12: Bs 
SEND FOR ILLUSTRATED CATALOCUE, | 2% “ 23 











Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 


ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
Etc., Etc. 


WATSON & STILUMAY, 


= 904, 206, 208 & 210 B. 434 St, NY. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 








“THE HORTON LATHE CHUCK” 


— the tests and been the STANDARD for FORTY 





Over THREE Me HUNDRED pret per styles of Chucks, made and 
kept in stoc' 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN, U.S. A, 





PROVIDENCE, R. I. 


SEND FOR ILLUSTRATED PRICE LIsT, 





PATENT 4 


| 13 
En attS.,> are) 


FROM 


ss BY ALL DE ALERS 


INCLUSIVE _ 


: aN 

Bi 74/S CAW BE USED AS A UNIVERSAL INDEPENDENT OR ECCENTRIC 
“A CHUCK WITH BETTER SATISFACTION THAN MAN YX 

~N_ OF THE COMBINATION CHUCKS 

SC MOW 1M THE ener xs 


7 MANUFACTURED, 


a INCH | Garin '@uckG 


HARTFORD. CONN. 





NB | ee Od ONO) AS 


END 


é new oeser or 


ATALOGUE 
OF Cau cK %, 





**SWEETLAND” 


DciilicKs 


SEND FOR DISCOUNTS. 





|THE HOGGSON & PETTIS MFG. C0., 


Est. 1849. 


INDEPENDENT CHUCKS. 


(See Am. MAcHINIST, Nov. 5, 1887.) 


Before buying Chucks of this class, wiite us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN. 
8, A. SMITH, 23 8, Canal St., Chicago, Weatern Agt, 


FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 


NEW HAVEN, CONN, 








36" 





H. WHITE, 44 N, 4th Street, Phila., Pa. 





Steel Balls from +c inch to 28 inch for Anti-Friction Bearings a Specialty. 


~~ 


CCL tim pa! 


{ene 
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TH TTT TTT 


TREASURERS Oh Ay ; = 
Ry j 

GEOL SIMONDS. Pit re ; 

CHAUNCEY SMITHa vice PRES'T4 


LOWARD SAWYER » TREASURER: 
JOHN JS. GRANT, SUPERINTENDENT: 


SEND FOR CATALOGUE. 
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PEbdit Tn 


i tii) ! 


by the JIMoND} patent process. 


LHITCHBURG MASS. 5A 





JOSEPH DIXON CRUCIBLE CO. 
Jersey Say | N. J. 





Pencils, Graphite Car Sronee, Graphite Perfect Lubri- 
cator, Belt Dressing, Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 

- Send for Illustrated Catalorue containing more information 


concerning Graphite and its uses than is in print elsewhere 
in any language. 





The Loanomls Boies & Tank Feed-Pump 


BENJ. F. KELLEY & SON, 
91 Liberty Street, 
NEW YORK. 


Ttis a fact established 
beyond all dispute that 
the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt. The Economic 
Pump is geared five to 
one. Itis compact and 
systematic in design, 
and all parts are ar- 
ranged for durability,, 





HARLES Mi Ye 
Ro ENGRAVER on WOOD\ 
5S ANN’ ST. #* NEw Yorr: 


Emery Wheel 
Surfacing Machine. 






ported that it 
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Sueeessors to 
"| Springfield Glue & Emery Wheel Co, 
estern Branch, 18 and 20 West Randolph Street, Chicago, Ills, 


Springfield Emery Wheel Mfg. Co 
BRIDGEPORT, CONN. 








Aveo, 52 P28 Pour 


THE PITTSBURGH REDUCTION COMPANY, 
9 Fifth Avenue, Pittsburgh, Pa., U. 8S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 


Lots of 1,000 Ibs. and over.......$2.00 @ 
Lots of 6500 Ibs. and over....... 2.25 8 Db 
Lots of 100 lbs. and over,...... 2.50 @ b 





Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes or castings 
given upon application. 











aad heehtonvsten EXHAUST HEAD. 


Thoroughly entraps water 
Brand grease from the ex- 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latterfrom injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pas, 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, KR U 











SPRUE CUTTERS. 


SHEARS, 


THE STI 








203-207 Centre Street, NEW YORK. 


TOGGLE-JOINT DRAWING PRESSES. 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition 4889, 


AND DIES. 
LES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 
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IRON PLANERS 


From 16’ to 36” wide by 
any length. 


Hi G, PEASE & ¢0,, 


Worcester, Miss 











Pease [ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CoO., 


156 OLIVER ST., BOSTON, MASS, 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO,, 


‘ CONSULTING 
it cm MECHANICAL ENGINEERS 
95 LIBERTY ST., 
W YORK, 

No ite Led 4 15 to 50 per cent 
fuel saved or equal amount of 
power gained. Runs withsame 
economy as engine 

Adapted to all kinds of En- 
gines, Send for Circular. 








IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
4 in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from % 
in. to smallest size. Price, 
$12.00 each. Send $1.0 
for 550-page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 worth 
~™ of goods are ordered. 


FRASSE BK & CO., 
92 Park Row, New York. 


THE MOORE oe 
& WHITE CO., 


Friction 
Clutch 
Pulleys, 
Cut-off 
Couplings, 
&C. 

















TOOL MAKING 
MODEL MAKING, 






Waltham, Mass. 
SCREW CUTTING, GRINDING AND EXTRA 


FINE WORK. 
SEND FOR BOOK OF DESCRIPTION. 


BEAUDRY’S 
NEW POWER 
HAMMER. 


Send for Descriptive 
Circular, 


BEAUDRY & CO. 


Sole Manufacturers, 





Also Manufacturers of 
Hard Coal 
Heating 


(i Automatic Stop to Down Feed. 





Forges, 
Room 4, Mason B’dg, 





7o KILBY ST., BOSTON, MASS. 


THE 


) KEYSTONE 
B HANDLE. 


rmanent and 


i) bee Oa able method of 


_ attaching Hammers and s a Edge Tools to 
i Handles. Address 


E. H. BROOKS, LEBANON, PA. 








SAWYERS SAY OP SAWS FILED ON ROGERS 
SAW FILER AND GUMMER, THAT OF ALL THE 


Gov or 
GO Goo || 


Drop a postal card in the slot and get a Catalogue. 


SAMUEL C.ROCERS & CO., 
BUFFALO, N. Y. 


THEY NEVER 





T. R. ALMOND, 85 Washington St., Brooklyn, 
¥. Y., is prepared to grant licenses on moder 
ate terms for the use of his 


Patent Loose Pulley Lubricating Device, 


illustrated in this paper, Jan. 23, 1890 issue. 
One tablespoonful of oil will last for months. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical opera- 
iL, tion requiring high, even and controllable temper- 
| ature. 


No. 80 Nassau Street, New York. 
— 








HEAVY 


‘in GASTINGS :. 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
ERIE, 11th & 12th STS., JERSEY CITY, N. J. 
CENERAL MACHINE WORK. CORRESPONDENCE INVITED. 
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28, 32 AND 40-INCH BACK CEARED AND POWER 


FEED STANDARD DRILL PRESS. 
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MORSE TWIST DRILL AND MACHINE COMPANY New Bedford, wass. 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO.. 


New Haven, Conn. 
a UsT OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery, 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, YERMONT. 


——_—— 


SEND FOR IT. 
THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


B82 River Street, NEW HAVEN, CONN. 


CHEAPEST? BOLT 








Ee end a Lathes, Hand Lathes, Foot jae twor ht Eile 


and Milli achines. Agents, M 
MOORE, 111 LIBERTY STREET, NEW Youn. 


FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 
Iron Working Machinery. 


IMPROVED PATENT IRON 

PLANERS A 

SPECIALTY. 
152 

Union St., 

WORCESTER, 
MASS. 


L. W. POND PLANERS. 


FOR QUICK DELIVERY. 
One Planer 38 in.x38 in.x10 ft. 
One Planer 44 in.x40 in.x12 ft., with 2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST.; BOSTON, 




















MASS. 










4, 5 and 6 Ft. SWING. 


- STYLE, = 


H. B. ‘BROWN & rfl 


EAST HAMPTON, CT. 


vol AND TURNING MILLS, 


H. BICKFORD, 


LAKE VILLACE un. 














PETTY TT TTT a TPT TT TTT 


2 ] corfu ateicrton svracuse.n.Y 3 


obit bit bs 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


Bia Go EX wm oe, 
YA CFEL&ESSER Oo 
KeuF NEW YORK. Rc 

FACTORY, HOBOKEN, N. J. 


Manufacturers of 


Drawing Materials, Etc, § | 


Superior Swiss Drawing Instra- 

ments, Extra and Best Quality, j 
~ German Drawing Instruments, 

Paragon. Duplex, Universal. Anvil Drawing, Helios, Blue Process 

Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 

Profile and Cross-section Papers. 


Catalogue to professional people on application, 


LTHE“EUREKA” PIPE CUTTER 


IS THE BEST AND CHEAPEST MADE. 


MACHINISTS? FINE TOOLS, 
STANDARD TOOL CO., ATHOL, MASS. 


Catalogue and Price List free. 


5 


PAT, 
es6 


EL 




















OUR 


sew GATALOGUE OF TOOLS 


And Supplies ont free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co.,42° Detroit, Mich. 


SEND FOR CATALOCUE. 


i STER MACHINE SCREW CO. 


Maat 





















KY 
ORCESTER. 


St oh ak at at 
awadeetarers of Set, Cap & 
Machine Screws, Studs, etc. 


ise—) 
Ka this Cutter last until you 
Sorget when you bought it, 


as wad body never wears out. PANCOAST & MAULE, 
Warranted to Cut Straight. 243 and 245 South Third Street, Philadelphia. 


GARY & Mola) |W. C. YOUNG & CO. "istis:.c* 


TEEL WIRE OF; RY peschie SDDIA Engine Lathes, Hand Lathes, 
& ; FOOT POWER LATHES, SLIDE RESTS, ETS. 











No. 1 Cuts % - . inch Pipe $1.00 Nos, 1 and il 

= u nch Pipe... .. ; s.r and 3 will 

A NEW JAW No.2 ‘“* %t es P shaken “pt cut all sizes from ¥% 
aboutoncea year will make No. 3 . to 2 baie os 4-65) to 3 inch 


Any Jobber can furnish this tool to you at these prices, 








40: LLL'\ ' 











Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 


D.SAUNDERS SONS, 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 














Tapping Matins 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
No loose os to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of parts than any other pipe-cutter made. 





A AutomaticBolt-Threadineds Nut wUTampne Machine. 

Made in all Sizes to Cut from 1-4” to 6”. 
: The simplest and most durable ats Phi he exist- : 
a - wy ence. The threading head is made entirely of steel. 
; - «, L. No links, levers, springs, caps, cases, blocks or die 
i rings in or about the head. Separate Heads and Dies 
ee f) — Write for descriptive circular and price 
memes list to 


S| AG o eames Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S.A. 








TRUMP CHUCK. 
The CHEAPEST and BEST. 


WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


‘s, TRUMP BROS. MACHINE CO., MFRS. 


2. 
16, Wilmington, Delaware, U. S. A. 








EVERYTHING FOR 


| MACHINISTS 


In any quantity, 
j Chandler & Farquhar, 
i BOSTON, MASS. 


Send for Cataloene 


. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 D to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 




















DROP FORCING, 


SPEIRS & MOORE, 


WORCESTER, MASs. 











Issues of the AMERICAN MACHINIST, March 
22d, April 12th, May 10th, July 12th, 1884, con- 
taining Our Original Exposure of FINK92S 
LUBRICATING MIXTURE HUMBUG, 
sent by mail, at 5 cents per copy, postage paid. 








—Novelty Patent Hand Drill— 


A new, ingenious and handy tool for 


drilling small holes, running atany speed 
desired. Operator can handle the work 
with one hand, and the drill with the 
other. 


TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 


Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 


WILLIAM BARKER & C0O., 


Manufacturers of 


Iron and Brass Working 


JMACHINERY, 


140 & 142 E, SIXTH ST,, 















Vy ui SMP), FOR LIGHT, SENSITIVE 
io AND RAPID DRILLING. 











1, 2, 3, 4 or more Spindles, Sensi 
ie mmm ty) holes. _ m3 pipe 
= suaienk segues candies tek cl NCI N NATI, 0. 
on the market. Send for Circulars and Prices. 
nol, nerances Spindles and Bal- 
orist Syeda ctor UNIVERSAL j?PLAIN 
NORTON & JONES, «MILLING MACHINES 
MachineTool Works, - “EXCLUSIVE SPECIALTY , 


PLAINVILLE, CONN. 


FORMERLY 
W.P. NORTON, BRISTOL, CONN 


7” “THE CINCINNATI MILLING MACH G2 
CINCINNATI. O= 


GUIDE 
PULLEYS 


= 











CURTIS & CURTIS, 
“6 Garden St., Bridgeport, (t., U.S.A, 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED, 
ree Cues. and Theading 
n 





e, etc, FOR 
poten ¢ ating and threading 
nl hine with which one man can > “y* 
with ease thread pipe up to six inch LIGH'’!T 
diam, No vise is required. BELTS. 


SEND FOR ILLUSTRATED CATALOGUE. 
Ratehet Drills, Ratchet Die Stocks and 
Malleable Iron Pipe Vises. 


DAMPER REGULATORS. 


Our Steam Damper Regulator is the most perfect and simplest 
machine in the market. Price, $60 and $100, Any one can apply 








JOHN ROYLE & SONS, PATERSON, NN. J. 











it. Send for circular to Mason Regulator Co., Boston. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nuzzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LOM & AUSTATTER Ut 


Double, Single, Angle-Bar, 

Gang, Horizontal, Twin, 

Boiler, Spacing, Gate, 

oes ad elt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 


THe OPEN-SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36”, 48’, 60”, 
by any desired length. 

OPEN-SIDE EXTENSION PLANERS, Sizes 72’ wide x 48” 
high x 10’ long, up to 120” wide x 72” high 
x 20’ long. 

Open-Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


ACME MACHINERY CO. 
ACME BOLT & RIVET HEADERS, 


Manufacturers of 
Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 





Hamilton 
OHIO. 





















PAT. DEC. 4 1882, 
PAT. DEC, 4, 1883. 
Pat. A a. 2s, 1885, 







BEMENT, MILES & CO.., 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 


MACHINE TOOLS,” teissiintetresentait 




















Improved 

Boiler Plate 

acs Last “es Le Planer. 

Right Sizes. 
5} 8x20’ length 

of cut. 

THE AERAT DF L COMPANY, 
5 Main Street, SPRINGFIELD, MASS. J. H. ARD, Manac 
FORGING A WELD! Y ETROLEUM AiR BLAST. 
ALL G AN NERS! NO SMOKE, DIRT, OR ASHES! 


LOW 
Represented by WILLIAM NOKETT. RON & 6. 170 cai St., Chicago ; W.S. COLLINS, Sept. 29, 1885 


171 Broadway, New York. CHILON JONES, Gananoque, Can. G.M.SMITH, Los Angeles, Cal. July 5, 1887 
C. S. BARROWS, 46 Wade Building, Cleveland, Ohio, Michigan and Indiana. GILBERT & Feb. 5, 1889 
BARKER MFG. CO., General Agents for the United States, Springfield, New York and Boston. July 23, 1889 


THOMAS, SHEPARD & SEARING, Arapahoe Building, Denver, Col. 
te We will replace in Stock or Mutual ompanies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 

for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE 14 1887, 





NICHOLSON & WATERMAN M’F’'C CoO., 


PROVIDENCE, R. I. 














LATHES. —— +BOLT & NUT 
— MACHINERY. 
CUTTING-OFF fsanneed 
MACHINES, “t TT BROACHING 
TRAVERSE ie ka | MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 
MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
&e,, &e, &e., &c, 
FINE TAPS, DIES, REAMERS, ETC. 





LLLILI LEER 





LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Up etters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


hal ACHINER y 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 











JL. s. STARRETT, lle) 


Manufacturer of 


FINE TOOLS, 





[ Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
us special facilities for furnishing HEAVY CASTINGS 
| TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
| where large quantities are required. Get our estimates and. prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


| 3d and Walnut Streets, ALLENTOWN, PA. 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 


| 

md » | 
2, BRO NZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


Lhe then 2% dro G 














THE CHESTER FOUNDRY & MACHINE CO. 


CHESTER, PA. 
Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
|\ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 



































ATHOL, MASS. 
SEND Stamp For Fut. List. 


(Balai Malla MatuialaisPialialdand 














Barnes’ Foot-Power Machinery 
Complete outfits for Actual Workshop 
Business. A customer says: “ Consider- 
ing its capacity and the accuracy of your 
No. 4 Lathe, I do not see how it can be 
oe ge at such 1 come, =e weiog, 
e foot-power is simply elegan 
can turn steadily for a Shole day, and 
at night feel as little tired as if I had 
been waves around.” Descriptive 
Price List Free. 
wW.Freé JOHN BARNES CO., 
~ 1995 Rupy S8rt., ROCKFORD, ILL. 


J.A. FAY & CO. ants 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll ‘and ( Cireular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 











Deposited in the | v. S. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employees on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
New York: Kirby & Dwight, 51 Cedar St. 
PHILADELPHIA : Tattnall Paulding, John G, 


Hoover, 
416 and 420 Walnut St. 





aul of the highest standard of excel- | Cyycago: Geo. A. Gilbert, 226 and 228 La Salle St. 
ence. St. Louis: F. D. Hirschberg Bro., 120 N. Third St. 
W. H, DOANE, Pres, —-D, L, LYON, Sec’y. AGENTS IN ALL THE PRINCIPAL CITIES, 








NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


Write for new Price List. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 





DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 


of this Journal, by 6 Sizes and Styles of Rapid Bolt Cutters. 


Cc. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK, 


5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

8 Sizes and Styles of Washer Machines, 

8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

3 Sizes of Car Pin Machines. 

of Wire Nail Machines, 


5 Sizes and Styles of Bulldozers. 





BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


4 Y Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


7 Sizes and Styles 






Also large variety of Tools in this line, 
complete outfits for Bolt Shops. 
Apply to 


THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


making 
Catalogue sent on 
application. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500, 25 to1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
inSteam Consumption and superior regulation guar- 
anteed. Self- contained a Cut- off re 


Steam Gasine Construction ae performance, free + 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS ° WI ‘? SIMPSON 10 TELEPHONE rE N. Ww. ROBINSON, 154 Washington St., Chicago, Ill. 
9 18CORTLANDT STREET, N.Y. § ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


SLSSLIG'S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under special circumstances, as where 
the pressure in heating systems is greatly reduc ed be- 
low boiler pressure, or W here sufficient head room is 
lacking. Is used in connection with a steam pump, 
soc ontrolling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toaminimum. Can be adapted to suit a wide range 
of conditions, 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., Branch Office, 151 Monroe St.. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 



















GUARANTEED per‘cent: Less Gas than ANY doing the samme wre” 


VAN DUZEN 
GAS & CASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


VAN DUZEN 
Gas & Gasoline Engine Co. 





Corliss - Engines 


Of the highest type, in all 











sizes, are made by 


The Lane & Bodley Co. 
CINCINNATI, O 


The merits of their engines are 
an illustrated pamphlet, 
which will be sent to any one inter- 


ested. 


described in 








MACHINE TOOLS 


For Immediate stehtteaaiiaihastiai 


One Driving Wheel cali 70’’ swing; 
One Fifield Engine Lathe 30’ by 16’; new. 

One Lathe and Morse Lathe 32” by 15’; new. 

One Lathe and Morse Lathe 36” by 15 5 % new. 

One Gray Planer 30’ x 30’ x 8’; new 

One Pease Planer 34°" x $2" x 8": new. 

One Pease Planer 36” x 36 8’; special ; new, 

One Powell Planer 36/”. x 36’ x 12’ with 2 heads; new. 
One Pond Planer 38’ x 38'' x 10’ with 2 heads; new. 
One Powell Pianer 48" x 48’’ x 14’ with 2 heads; new. 
One Bement Axle Lathe; second-hand. 

One Bement Slotter 12” stroke ; second-hand. 
a Send for complete List of New and Second-hand 

‘00 


HILL, CLARKE & CO., 


156 Oliver St., Boston, Mass. 


second-hand. 


ENGINES from 15 to 400 Horse — 


Boilers of Steel and Iron supplied to the 


trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


BSRAINARD FMGILLING IMVACHINES 


AND GEAR CUTTING MACHINES. 
30 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 








MACHINERY ON HAND 








Engine Lathe, 14 in. x6 ft. Fitchburg, new 
in. x6 ft. Hendey, taper, ” 
* se 15 in. x6-8 ft. Porter, 
ad “ 16 in, x8 ft. Fitchburg fair order 
‘A ” 16 in. x8 ft. Hendey, new 
= “s 16 in.x6-8 ft. Prentice, “ 
pi * 16 in. x8 ft McMahon, 
ex si 18 in. xs ft. Prentice, 
+ ~ 18 in. xs ft. New Haven, fair 
- - 20 in. x10-12 ft. McMahon new 
es = 20 ino.x 10-14 ft. Wright, “ 
20 in. x10 ft. Fifield, va 
20 in. xs ft. Wood light, good order 
25 in. x10 ft. New Haven, fair order 


30 in. x22 ft. 
28 in. x16 ft 
32 in. x16 ft. 
38 in. x18 ft. 
39 in., 2 heads, 


=] H0) C Pulley Lathes, 
26-36-50 in. 
Fox Lathes, several sizes, 
nore Hashes, & 7 Win. — oe 
e, No.2 m ool Uo., 
ENCINE LATHES © thucking Lathes, seve rel sizes, ; 
9 
BRASS LATHES, : 
BORINC AND mn 
TURNING MILLS,| : 





Fay & Scott, new 
Leonard, 
Niles, 

Stevens, 


good order 
A-1| order 
good order 





new 
good order 
“ “ 


Hendey, 
Wheeler, 

Lathe & Morse. 
Fitchburg, 
Snyder, 

New Haven, 
Heavy pattern, 


Planers, 10 in. x10 in. x24 in. 

= 22 in. x22 in.x5 ft. 
24 in.x24 in.x6 ft. 
24 in.x24 in.xé6 ft. 
24 in. x24 in. x6 ft. 
24in.x24 in. x7 ft 
48in.x45 in.x10 ft. 


“s 
fair order 
“ “ 


good 


Shapers, — Stroke, © rank Motion, new pattern 
SCREW MACHINES din Tray, bead, Fitchburg, new 
’ 17 - Me right, , Pv 
. wed 241i “ endey, good order 
on hand and in process of construction, | pris, 1 Spindle, ree on Al “iadge * 
fe 20 in. Comb Whee! Lever, Prentice. new 





21 in. Back geared, 
Self- fe aed, = 


“ 94in. rr 
* -, = ad Bisisdell, = 
“ 2m, * “ sad Currier & Snyder, “ 
“ Sin, * “ “ Lodge, Davis, ad 
= oe, = sd “ Prentice, “ 





T () () | ee () KS A Large Assortment of other Tools, New and Second 
Hand. Send for Complete List. 

j J.J7.McCaABB, 

E. P. BULLARD, BRIDGEPORT CONN 68 Cortlandt St, Successor 10 E, P. BULLARD’S 

PROPRIETOR. | ,| NEW YORK. | New York Machinery Warerooms, 


MACH tI NIST 

















Se ee). —— 


NFACTUR 





Eee 
STEAM ENGINES 
ae 
ARIEDZ 
Fu 
CONTRACTS TAKEN 


coe BORER : 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 





FRICK COMPANY, Builders 


WAYNESBORO, PA. 








“A GENUINE “CORLISS.” 





THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE. 

At a very Low Prico 


Manufactured by 


HANDLER & TAYLOR CO’S 


erat i mw ENGINES 
Are tested under a 
a of va 

ma 12 To 80 H. P. 


ment, 
IN STOCK FOR QUICK 
j DELIVERY. 
* For Circulars address 


a & TAYLOR CO., INDIANAPOLIS, IND 


Cc 













Twiss, 


New Haven, Conn. 


NELSON W. 
25 Whitney Ave., 
Send for Price before Purchasing Elsewh 


ALSO VERTICAL AND YACHT ENGINES. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWIST DRILL GAUGE. 


- WYKE & CO., 
Fine Machinists’ Tools. -E. Boston, Mass. —Send for Circular, 


A MODERN COUNTERSHAFT. 


ATTENDS TO ITSELF. 











A new and Perfect Friction Clutch. Self-oiling 
throughout. Self oiling pulleys that do not spill. 
Tested by one year’s use. Saves care, worry and 
money. 


THE STATES MACHINE CO., 
RB. B. Place and Commerce St., NEWARE, N. J. 















WYMAN & GORDON, * 


WORCESTER, MASS. 


DROP FORG 


THE PORTER-HAMILTON, 





8,200 Copies of | ‘“PRAY’S BOOK "| 
EARS WITH INDICATOR 


acide tak March 30th, 1890. Vols. 1 and 2 in one wy 
JOHN WILEY & SONS, 63 E. 10th St., N. 


MINER & PECK MFG. CO., 


W. W. MINER, G. W, Peck, 8. Peck, Proprietors. 


Successors to 
BEECHER & PECK, 


Sole Manufacturers of 


THE PECK PATENT DROP PRESS. 


NEW HAVEN, CONN. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 


$2.50, 








The best Engine = pono ose Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 








LANE’sS Foot of West 13th Street. New York. and have sold 

’ the Hot Air Pumping Engine an‘ Steam Pump busi- 

Foundry & Machine ness to the De Lamater Iron Works (incorporated 
n in 1889), and the Propeller Wheel business to the 
WORKKS, Samuel L. Moore & Sous Co , of Elizabethport, New 


Jersey. 
In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


to 88” swing, planing ma- 
17''x14''x24’, 7%2''x 


HUN TINGDON, PA. 
Fine Upright Engines, 


The following sizes are 
carried in stock, .nade in 
large quantities, with spe- 
cial tools, at special prices: 

3,4,5,6,7&9H.P. 

If you want one Engine, 
F it will pay you to write us. 
A If you handle large 

quantities, it will pay you 


CORLISS 


FOR SALE. ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above. 


such as lathes from 15” 
chines 48''x45'’x10’, 53/'x50''x12’, 
69'’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off mac *hine 8, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing mac shines for boile or make rs, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and _ fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 
8'’x16” and one 10’’x20” Rider cut-off engines. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 














The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 





NEW YORK SELLING OFFICE, 


15 CORTLANDT STREET. 







































20 
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BROWN & sien? > —— co., 


Prov dence, R. 
Ue — As 


L, 





THE PRATT & WHITNEY CO,, 


HARTFORD, CONN., 


' Manufacture Gardner & Woodbridge patent 
>> andnew Threading Tool, Rhodes’ Square Thread 
Tool, Woodbridge Lathe and Planer Tool, John- 
son’s Cutting-off Tool, Kidd’s Improved Divi- 


ders and Adjustable Caliper Gauges. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 








COPYRIGHT 1883 BY 
TME GORDON & MAXWELL CO. 


T»<GORDON STEAM PUMP C0, 


HAMILTON, 


OHIO. 








BRANCH HOUSES: 


NEW YORK, 98 Liberty Street. 


PHILADELPHIA, 705 Arch Street. 
PITTSBURGH, Lewis Block. 


CHICAGO, Phenix Building. 





THE BILLINGS & SPENCER CC., 


HARTFORD, CONN., U. S. A., 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened. 





Send for Illustrated Catalogue and Price List of Machinists’ Tools. 





DROP FORGINGS OF BRONZE, COPPER, IRON AND STEEL 


OF EVERY DESCRIPTION. 








For TRON and BRASS WORK. ¥ 


,| THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


seve, MACHINE TOOLS. 


Qiustrated Catalogue on application. 








= {& 


cs 


THE YALE & FOWNE MFGCO, 


NSP vimeisiPecieinin e 
NEW YORK. CHICAGO. PHILA. BOSTON 








hjgapeladitny, TRADE 
JENKINS JENKINS 


others are compared. 





JENKINS STANDARD PACK 





Trade Mark.”’ 


1 JOHN STREET, N. Y. 
105 MLLK STREET SROSTON. 
21 NORTH FIFTH 8T., PHILA 


The Original Unvuleanized Packing 
CALLED THE STANDARD 


Accept no packing as JENKINS PACKING unless 
stamped with our “ 


Ml JENKINS BROS, {2 


—As itis the Packing by which all 


DEARBORN STREET, CHICAGO. 


IFTELD, 


MANUFACTURER OF 


| 


= 


O.W 





FOR IMMEDIATE DELIVERY. 


2 BACK GEARED MILLIN G MACHINES. 
318 x 6 CABINET TURRET LATHES. 
215 in. CRANK SHAPERS. 

1 20 in. GEARED SHAPER. 

124 x 24 x 6 IRON PLANER. 


412 in. HAND LATHES. 


312 & 15 in. TURRET BORING LATHES. 
t#” ALL MACHINES OF OUR LATEST DESIGNS. 


THE LODCE & DAVIS 


WORKS: CINCINNATI, 


EASTERN HOUSE, 


64 CORTLANDT ST., 
NEW YORK. 


MACHINE TOOL CO., 
ae HOUSE, 


68 & 70S. CANAL ST,, 


(@” SEE ADVERTISEMENT PAGE 16, 





GOULD & EBERHARDT. 


Near Market St. Depot, 
NEWARK, N. J. 


Pat. Shapers. 

NEARLY 
1,500 

Sizes 12’’,16’’,24/’,26’’,30’. 








EBERHARDT’S 


Patent. 
The ONLY ENTIRE- 


>—— Cutter built, 
> outexception. 
Sizes 22/” 25’’,36'’,50/’,60’’. 


with- 


LY AUTOMATIC Gear | & 





GEAR AND RACK CUITING.TO ORDER. 


THE GARYIN Ww CO. 








designed particularly 
for use in connection with punch presses for grinding and sharp- 


ening dies, punches, etc, 





h 


' DIE GRINDER. 


* CF 


mi 
SCREW MACHINES, AUTOMATIC TAPPERS, 


Manufacturers and Dealers in MILLING MACHINES, ==" 
LATHES, PLANERS, TAPPERS, DRILLS, &c., 
LAIGHT AND CANAL STS., N. ¥. CITY. = 


This is a very desirable and handy tool, 


CATALOCUES SENT ON APPLICATION. 


i 


GI 





BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy and Powerful, from 
new patterns of the latest and best designs. 
N.Y, City. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N. J. 





FROM 16 to 48 IN. SWING. 
Cuts, Photographs and Prices furnished 
on application. 
:| Lowell, Mass., U.S. A. 


1} ENGINE LATHES 











Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued by the Lexington Gear Works, of Lex- 
ington, Mass, 


(GRANT) 


J. M. ALLEN, Present. 
Wa. B. FRANKLIN, 
Fr. B. 


Vick-PRESIDENT. 
ALLEN, Sreconp VIcE-PRESIDENT. 








J.B. PIERCE, Secretary & TREASURER. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 





THE @. A. GRAY CO. 


Qincinnati, Ohio. 


PLANERS 








AND : 
or Supplies. 
w.p.pavis, | LATHES 
— Rochester, N. Y. a 
~ Works at North Bloomfield. ASPECIALTY. °% 





NGS. Th & een. 


BUFFALO STEEL FOUNDRY, 






























27" x 27" x 8 Planer, 





20” x 6’ Chucking Lathe. 


Fes oey aiNEC 





MBB v.m.cARPENTER Snir rine, : 








N ing MANUFACTURERS OF 
I Ain GTN See MACHINE TOOLS 
Manufacturer 
a 


PAWTUCKET.R.I. 


APS & DIE 








